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Local Crude-Price 
Increases Continue; 


Too Much Gasoline 


fs 
XX 


as 


fy increase of 291,093 bbl. per day in production of the United States in 

the past week was more than accounted for by gains in Texas, 261,949 
bbl.; California, 23,500 bbl., and Oklahoma, 14,475 bbl. Production in Illinois 
showed little change, but a Devonian-lime test in the heart of the Salem field, 


CRUDE PRODUCTION 3,789,117 bbl. daily 
average—up 291,093 bbl. One year ago 
3,243,796 bbl. 

CRUDE STOCKS 230,994,000 bbl. as of 
November 4—up 541,000 bbl. One year 
ago 275,217,000 bbl. 

GASOLINE STOCKS 73,271,000 bbl. as of 
November 11—up 9,000 bbl. One year 
ago 69,372,000 bbl. 

GAS AND FUEL-OIL STOCKS 138,983,000 
bbl. as of November 11—down 1,102,- 
000 bbl. One year ago 154,666,000 bbl. 

REFINERY RUNS 3,536,000 bbl. daily week 
ended November 11 —up 71,000 bbl. 
One year ago 3,244,000 bbl. 


which was near completion 
when this was written, was 
causing considerable con- 
cern to operators with their 
eye on the crude-price bul- 
letin. If this well, or any fu- 
ture Devonian test in Salem, 
develops big production its 
influence on the future of the 
big field is plain to all. With 
no legalized regulatory body 
in the state, the exploitation 
of this formation might de- 
velop production that would 
swamp the pipe lines. A De- 
vonian-lime producing hori- 
zon was uncovered last week 
in the Bartelso field, Clinton 
County, which drew added 


attention to the test in the Salem area. The Cole’s Levee and Richfield West- 
ern fields in Kern County, California, were given a price schedule in the 
past week that was made retroactive to October 1. The prices start at $1 
for 27-gravity oil and range upward to $1.61 for 46 gravity and over. Pur- 
chasers of Michigan crude oil increased thé price of Bloomingdale and 
Columbia crudes in Van Buren County 5 cents per barrel, putting them on 
an equality with other high-grade pools in southwestern Michigan and in- 








creased West Branch-Ogemaw crude 3 cents per barrel. 

The Railroad Commission of Texas is being bombarded 
with petitions from operators in many pools for increased 
allowable production. Sixteen hearings are scheduled for 
this week and a number for next week, while in the last 
week the commission did little else than deal with such 
petitions. The commission has announced its intention to 
remain within the Bureau of Mines estimated demand. 

Responding to colder weather, the heating-oil market 
went into higher gear. Gasoline continued to slip, as stocks 
rose to levels which many analysts believed out of line 


DAILY AVERAGE PRODUCTION FOR WEEK 


Bur. Mines 
Nov. 11, Nov.est. Nov.state Nov. 4, 
1939 ofdemand allowables 1939 














Oklahoma City . 105,900 Saat oy 4 @ 87,275 
Seminole fields . 38,375 . dates og 38,600 
Remainder of state 285,250 ae SOP 289,175 

Total Oklahoma 429,525 429,000 429,000 415,050 
East Texas ..... ; 495,193 eStbe Noms 396,092 
West Texas ........ . 263,096 an! 218,544 
North Central Texas .. 129,750 ° i 109,346 
Texas Panhandle .. : . 82,147 ; 77,096 
East Central Texas 95,698 ... : eo Se 85,390 
Gulf Coast Texas 381,642 ; my Apa 319,412 
Southwest Texas ; 99,846 ...... pes 79,543 

Total Texas 1,547,372 1,444,000 1,396,225 1,285,423 
North Louisiana .. : 65,815 Sp es yes 64,990 
Gulf Coast Louisiana .. SMR re cod 204,090 

Total Louisiana > siete 267,509 259,000 258,994 269,080 
California kway swe 623,750 596,000 599,000 600,250 
Kansas ..... ‘ ; 164,900 169,000 170,600 173,250 
Arkansas Pe te eke 68,970 57,000 68,952 66,800 
Eastern fields ....... 103,100 106,000 yee ee 103,500 
MD 5,55 5 5.0 bce xs 328,959 303,000° ....... 326,580 
(SREP R Sop ree 64,132 63,000 _ . 62,251 
a” err re 110,940 111,000 111,000 114,700 
Rocky Mountain area . 79,960 83,000 eee 81,140 

Total United States .... 3,789,117 3,620,000 ........ 3,498,024 


with probable demand. Also the wintry weather that stimu- 
lated the heating oils discouraged use of the family car. 
Congestion at Gulf refineries and terminals was relieved 
mildly by the lifting of a half-dozen cargoes of gasoline in 
coastwise ‘trade, but there was small evidence of any im- 
provement in facilities for trans-Atlantic movement. Lubri- 
cating oils and wax, which have been market leaders for 
weeks, were holding their gains, and in the Gulf Coast 
area lubricating oils were experiencing the most extreme 
tightness in years. Heavy industrial fuels continued their 
progress. Natural gasoline displayed an uncertain tone, 
although it was moving to Gulf Coast refineries in some- 
what larger volume. 
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Looking 1n on the 


A.P.I. OFFICERS AND MEMBERS OF THE EXECUTIVE 
COMMITTEE. First group, starting at bottom and read- 
ing clockwise: Edward G. Seubert, R. G. A. van der 
Woude, Henry M. Dawes, William F. Humphries, W. S. 
Farish, A. W. Jones, W. G. Skelly, John A. Brown. 


Seo Ill., Nov. 17.—Next year will bring 
producers and refiners a new yearly record in 
demand for their products. Those who have made 
a study of 1940 petroleum requirements, including 
many of the industry’s leading economists who 
are attending the sessions of the twentieth annual 
meeting of the American Petroleum Institute here 
this week, are in substantial agreement that fields 
and refineries in this country will be called upon 
to produce and refine more petroleum than ever 
before. 

They cite a wide range of basic data in arriving 
at this conclusion. In regard to gasoline, the in- 
crease is predicated on the expectation that auto- 
mobile companies in this country will manufac- 
ture and sell 4 million cars. If this materializes 
and the 1940 business level is the average of the 
year now being brought to a close, the domestic 
gasoline demand will show a gain of about 4 per 
cent. 

It is pointed out that the total export and do- 
mestic demand is running 5 per cent ahead of 1938 
so far this year. In regard to products other than 
gasoline, the 1940 demand outlook is at least as 
favorable as that of gasoline. 

The estimates so far are based largely on prob- 
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W. S. S. Rodgers, George A. Hill, Jr., vice president 
(production), C. M. Boggs, and W. H. Berg, Second 
group, clockwise from bottom: Frank Phillips, R. H. 
Colley, H. F. Sinclair, Jake L. Hamon, Charles F. Roeser, 
O. D. Donnell, B. L. Majewski, J. D. Collett. Baird H. 











This 15-minute summary of A.P.I. pro- 
ceedings is presented in three pages 
to give the reader the high points of 
the meeting. Addresses and technical 
papers appear elsewhere in the issue. 
Members of The Oil and Gas Journal 
staff in Chicago are: C. O. Willson, 
W. T. Ziegenhain, Dr. C. K. Francis, 
and L. M. Nichols. 








able developments in domestic markets. Statis- 
ticians are more hesitant in regard to export de- 
mands, due to the war. They can see possible 
shifts in the present war situation which would 
mean that a favorable domestic demand would be 
aided by sizable increases in shipments to foreign 
countries. This will depend, it is said, on how the 
war is conducted next year and whether there is 


Markham, .John S. Cooke, and E. V. Weber, vice presi- 
dent (marketing). Third group, top to bottom: Axtell J. 
Byles, president; W. R. Boyd, Jr., executive vice presi- 
dent; J. Howard Pew, vice president (refining), and 
Lacey Walker, secretary and assistant treasurer 


any interference in the supplies to the belligerents 
from Eurcpean and Asiatic sources, While this 
war demanc is being determined, most economists 
are keeping their 1940 predictions as to exports 
around the average for 1938 and 1939. 

This favorable demand outlook for next year, 
and the increased operating activity of recent 
weeks, account for the heavy attendance. at the 
Institute’s meeting this year. The registration is 
exceptionally heavy from practically all of the oil 
states, with many here who are connected with 
operations outside this country. 

Developments which had to do with govern 
mental control of the oil business featured the gen- 
eral sessions this week. Spokesmen for the indus 
try, whenever the opportunity was presented, 
reiterated their opposition to extension of federal 
control and their faith in regulation by states. How- 
ever, there were developments within and outside 
the meetings which indicated that the threat of 
federal control has not been removed, with impor 
tant developments in this matter probable during 
the coming year. : 

These general discussions took but a small part 
of the week, with numerous group sessions and 
committee meetings concerned with tax, public 
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relations, transportation, producing, refining and 
marketing practices under way, starting Sunday. 
The research and operating accomplishments of 
the industry over the past year as reflected in the 
proceedings of technical groups were outstanding. 


W. R. Boyd, Jr., in place of Pres. Axtell J. Byles, 
who is not here due to sickness, formally opened 
the annual meeting Wednesday afternoon. The 
veteran executive vice president of the Institute 
took as his sole text the accomplishments of the 
industry as revealed in the recently completed in- 
vestigation of the oil industry by the Temporary 
National Economic (O’Mahoney) Committee. He 
said that every major accusation against the indus- 
try has been answered, coupled with data showing 
competition and progress in conservation accom- 
plishments. He concluded: “I am convinced that 
whoever heard the testimony from beginning to 
end, with open mind, must have gone away con- 
vinced both that this industry is typical of all that 
is best in the American system of free enterprise 
and that it is thoroughly capable of solving its 
own problems.” 


His pro-state and antifederal conservation-control 
views were supported by Gov. Leon C. Phillips, 
of Oklahoma. In his usual forceful language, the 
governor cutlined the accomplishments of the in- 
dustry under state control and gave his answers 
to those favoring federal intervention. It was ap- 
parent that the governor’s views were in line with 
those of a filled meeting hall when he said: “I 
firmly believe that such legislation as the Cole bill 
imperils democracy as we know it. To turn over 
the oil industry to federal control and regulation 
under this bill is another step in the direction of 
collectivism, and collectivism is the bone and sinew 
of communism. This march toward government 
control of industry, labor and our free institutions 
must be stopped.” 

The congressional subcommittee which has 
started hearings on the bill for federal control will 
recommend the necessary legislation if it finds 
the present action of states is inadequate, Con- 
gressman William P. Cole told the general ses- 
sion Wednesday. 

“There are those who believe that state regula- 
tion has failed in the matter of waste prevention,” 
Mr. Cole declared, “but whether state regulation 


Production . . . 


bes oecrgpaiss: of the optimum hole size 
will be a direct contribution to genuine con- 
servation of petroleum, material and manpower 
in that the factors involved are, respectively, cu- 
mulative production to an economic limit, steel 
for wells, and drilling time, said Ernest K. Parks, 
Los Angeles. Well-completion practice is inti- 
mately associated with the proper selection of 
hole size but many unknown factors must be 
evaluated before the effect of the size of the hole 
on production performance can be determined. 


A formula based on physical dimensions for 
the computation of load rating of roller bearings 
was. presented by C. R. Athy, International Der- 
tick & Equipment Division, International-Stacey 
Corp. Derivation of the formula, discussion of the 
factors involved, and life conversion factors were 
included in the paper. 


Selection of material, surface preparation, cor- 
rect application, and adequate film thickness are 
the four essentials for the successful protection 
of steel with organic coatings, declared C. F. Rass- 
Weiler, E. I. du Pont de Nemours Co., Inc. 


Substantial confirmation of the validity of the 
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has failed to such an extent that the enactment of 
this legislation is necessary is a question on which 
I express no opinion at this time.” 

He quoted President Roosevelt as saying that 
while he preferred to see the elimination of oil 
and natural-gas waste through state action, fed- 
eral laws would be necessary if the states failed 
to act. 


The Maryland congressman pointed to the fail- 
ure of Illinois and California to pass conservation 
acts and, regarding the discovery in Nebraska, 
said: “The whole story may repeat itself because 
the state has not passed regulatory measures and 
is not likely to do so once the race of competitive 
drilling gets under way. We have felt that the 
problem is not too big for the states, if they 
sincerely want to solve it; at the same time, the 
problem is not one which will tolerate abandon- 
ment or trifling by the states.” 


At another general session on Thursday, Dr. 
Joseph E. Pogue, a Chase National Bank vice 
president and petroleum economist, said so many 
are expressing views as to what is wrong with 
the oil industry that the real issues are “be- 
clouded and distorted.” He elaborated on his well- 
known position that the industry’s conservation 





program should be based on engineering rather 
than economic criteria. 

Axtell J. Byles, president, will continue to head 
the Institute’s activities during the coming year. 
No changes are expected among the other offi- 
cers and staff departmental heads of the organi- 
zation. 

* 


Pipe Lines... 


N one test of corrosivity is best for all kinds 
of soil, said K. H. Logan, national Bureau of 
Standards, and E. A. Koenig, Magnolia Pipe Line 
Co., who emphasized the importance of studying 
the average corrosivity of a section of pipe-line 
right-of-way. 


A method which has been successful in reduc- 
ing the internal corrosion of a gasoline pipe line 
operated by Phillips Petroleum Co. was described 
by L. C. Morris and W. A. Schulze. 


Any effort extended toward improving the effi- 
ciency and dependability of cathodic protection 
by the pipe-line industry should be the concern 
of the American Petroleum Institute, declared 
L. F. Scherer, Texas Pipe Line Co. 


Refining Methods... 


ahaa and researchers saw another major 
step taken toward. improving the quality of 
refinery products beyond that afforded by nature 
as a result of simple distillation of the crude oil. 
The group was introduced to the term “Petroleum- 
ization,” which, according to the author, H. W. 
Field, Atlantic Refining Co., means combining 
and simplifying ordinary refining methods with 
new methods for synthesizing motor fuels and 
other products so that each is given a logical po- 
sition in the industry. (See Page 110,) 


Quite naturally, the manufacture of high-octane 
motor fuels commanded attention. The commer- 
cial production of 100-octane aviation gasolines 


plastic-collapse theory of tubes under external 
pressure was provided by J. L. Holmquist, Na- 
tional Supply Co., Spang-Chalfant Division, and 
A. Nadai, Westinghouse Research Laboratory. In 
the elastic case longitudinal compression stress 
or tension stress has no effect on the collapse 
pressure, while in the case of plastic collapse an 
axial compression stress raises the collapse pres- 
sure and an axial tension stress lowers the col- 
lapse pressure. 


An equation for the determination of safe set- 
ting depths of pipe subjected to external pres- 
sure was suggested by W. O. Clinedinst, National 


Tube Co. Substitution of a “reduced modulus” . 


for “Young’s Modulus” in the usual elastic equa- 
tion gave results nearer to the facts throughout 
the plastic as well as the elastic range, he said. 


The most important characteristics of any. gas- 


lift method are (1) back pressure held against the 
formation, and (2) gas consumption, said E. C. 
Babson, Union Oil Co. of California, who discussed 
comparison of the various methods and types of 
equipment and made suggestions for the applica- 
tion of gas-lift theories to production problems. 


received primary consideration in three papers. 
One described the production of commercial quan- 
tities of “neohexane” in a unit under construction 
at Borger, Tex. This material is a product of the 
thermal alkylation of isopentane and ethylene. 
The surprisingly favorable lead _ susceptibility 
shown by the material, and its low boiling range, 
appear to give it certain advantages over iso- 
octane even though isooctane has an accepted oc- 
tane-number rating of 100 and the new material 
is only 95. : 


Along with the development of thermal and 
catalytic alkylation, the refining industry learned 


-more about the application and perfection of cata- 


lytic cracking, especially as carried out in the 
Houdry process. The practical application was 
most clearly understood when it was reported 
that Houdry catalytic cracking units in operation 
and under construction in the United States and 
France will have a combined charging capacity 
of 25,000 bbl. daily. 


Recognizing the importance of conserving the 
octane value of the gasoline made by the various 
new processes those present were interested to 
learn that sulfur content seemed to suggest the 
lead susceptibility and the removal of sulfur un- 
der carefully controlled conditions promised to 
conserve the octane value and yet render the 
gasoline sweet and noncorrosive. For this work 
the industry learned more about the use of 
“solutizers” and “catalytic desulfurization.” 


Twenty-Five Year Club... 


ANQUETING under horse-and-buggy-day 
B scenes, with a kerosene lamp over the desk, 
brought back the oil office of yesteryear to 200 
Twenty-Five Year Club members Tuesday night. 
They represented 67 companies and a combined 
service record of 6,333 years. The club was sug- 
gested a year ago by Dick Wotowitch. The presi- 
dent for the coming year is Allan Jackson, vice 
president, Standard Oil Co. (Indiana). 


PAGE 79 




















HE relationship of excessive taxation or 
diverted tax revenues to oil markets came in 
for discussion at several meetings sponsored by 
the American Petroleum Industries Committee, in 
charge of A.P.I. tax activities. Several sessions 
were devoted to programs sponsored by the 


A.P.1.C. with a number of speakers from all parts ’ 


of the country. 

Diversion to grain alcohol of 10 per cent 
of the consumption of crude oil away from 
the industry was only one of the methods by 
which pending legislative action might penalize 
the oil business, according to Conger Reynolds, 
chairman of the committee on motor fuels. A 
more serious problem, he contended, was that 
of converting the farm products from which it 
is made into alcohol at anything like the price 
people are now paying for gasoline. 


“Oil men,” he said, “know that manufactured 
alcohol from farm products would substitute raw 
materials, which fluctuate widely in value, for 
one which has a rather constant value... . Of 
course the dream chemists have been saying for 
years that power alcohol can be manufactured for 
10 to 15 cents a gallon, but neither they, nor any 
one else, have done it. 


“The oil industry is producing the best motor 
fuels possible at a lower level than ever before. 
The savings to the public in gasoline costs have 
been $1,500,000,000 per year compared with costs 
10 years ago when gasoline was selling at an 
average price 7% cents higher a gallon than at 
present. Also, a much better gasoline is being 
produced now.” 

Lamenting the fact that consumers are not re- 
ceiving the benefits of these improvements in re- 
fining technique because of the practice of adding 
to the gasoline tax and then diverting a portion 
of the money away from the roads for which the 
tax is collected, Murray D. Van Wagoner, high- 
way commissioner of Michigan, pointed out that 
at present 12 states are diverting gasoline-tax 
money and that $150,000,000 is annually going to 
outside uses. 


Norman Tabor, consultant in public finance, 
stated that highway debts are proving to be mo- 
torists’ burdens and that failure to pay for these 
roads and to maintain and amortize them means 
added new costs ahead. He advocated a “pay as 
you go” program for the states and said failure 
to do that by way of diverting tax moneys away 
from the roads could easily add 2 cents to the 
cost of each gallon of gasoline. 


Francis Johnson, president of the lowa Farm 
Bureau Federation, concurred in this statement 
and added that a practice of dividing the state 
funds among counties for covering expenditures 
other than road costs was making the gasoline- 
tax levies and appropriations a “pork-barrel” ar- 
rangement. This was recognized as serious and 
doubly so when Chester H. Gray, director of the 
National Highway Users Conference, reminded 
those present that the best highway will only 
last about 20 years and the nation is faced with 
a major highway-construction program. 

“The country is in no condition to add to its 
financial burdens,” was the position taken by 
Dr. Rosewell Magill, professor of law at Columbia 
University, when the matter of road construction 
costs was presented, he said the 1938 interest 
payments on our national debt total $926,000,000 
or more than the total annual federal expendi- 
tures in- 1915 and every year before that. 

Baird H. Markham, director of the A.P.I.C,, 
said: “Too many states and too many counties 
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have borrowed money beyond their credits for 
road building. Too often these highways have 
been built without regard to their need. Many 
have been financed through long-term bonds. 
They will soon become inadequate and new ones 
will be needed long before the old ones are paid 
for. As a result, several states are faced with 
large bond maturities within the next 2 years and 
we may expect bond refinancing programs to be- 
come the order of the day.” There were several 
other speakers on various phases of the taxation 
problem. 

Dr. Gustav Egloff, in a lengthy discussion on 
gasoline grading, attacked the proposal of some 
states to include octane rating in their specifica- 
tions. He said its adoption would lower the 
quality of gasoline and would tend to eliminate 
competition. 


Public Relations ... 


HE public-relations program of the Institute 
f iota the past year has been largely devoted 
to the industry itself, Victor H. Scales, director 
of the Institute’s public-relations department ex- 
plained. The present program of the Institute 
got under way a year ago when a special fund 
was raised for the purpose. The department is 


operated similar to other departments of the 
organization, serving as clearing house for mat. 
ters relating to public relations. 

“It is obvious that when better understanding, 
impression and appreciation of this industry are 


” 


created among its own people,” Mr. Scales saiq 
in explaining the work within the industry of the 
past year, “we can expect a beneficial influence 
upon public opinion to develop almost automatic. 
ally.” 

H. H. Anderson, of Shell Oil Co., Inc., offereg 
a definite public-relations program for employers 
in their relations to employes. He recommended: 

Recognition of employes as constituting a pub. 
lic entitled to sincere, fair and considerate treat. 
ment. 

Development of a sound program of provisions 
and policies respecting employment. 

Training of supervisory staff to carry out this 
program in the spirit which characterized its 
development. 

Dissemination among the entire personnel of 
pertinent information as to the aims, history, 
operations and accomplishments of the company 
and the industry. 

“This winning of public good will for the in. 
dustry is a real job for its three-quarter million 
employes as well as its many thousand employ- 
ers,” Mr. Anderson concluded. “Each employer, 
small and large, should recognize and accept his 
full share of the responsibility to get results.” 

At a meeting of the public-relations committee 
this week a program and budget similar to the 
one in effect the past year was approved for 1940. 


Election of Directors 


HE following 110 men today were elected 
pecans of the board of directors: 
Production group, Pacific Coast—L. L. Aubert, 
Dana Hogan, R. A. Broomfield, L. P. St. Clair, 
Thomas A. O’Donnell, and William M. Keck, Los 
Angeles, Calif. Rocky Mountain—B. B. Brooks, 
Casper, Wyo. Central United States—Amon Car- 
ter, Fort Worth; R. L. Wheelock, Corsicana, Tex. ; 
E. De Golyer, H. L. Hunt, Dallas; R. A. Landreth, 
Fort Worth; H. R. Straight, Bartlesville; E. H. 
Moore, Tulsa; J. S. Bridwell, Wichita Falls; E. L. 
Smith, Dallas; H. C. Wiess, Houston; J. A. Vickers. 
Wichita; Ralph Pryor, Wichita; Charles P. Mc- 
Gaha, Wichita Falls; Jake L. Hamon, Dallas, and 


E. H. Salrin, Houston. Eastern United States— 
F. A. Leovy, Pittsburgh; O. D. Donnell, Findlay, 
Ohio, and P. H. Curry, Pittsburgh. 


Refining group, Pacific Coast—W. H. Berg, Wil- 
liam F. Humphrey, and S. Belither, all of San 
Francisco, Rocky Mountain—T. A. Dines, Salt 
Lake City. Central United States—L. B. Simmons, 
Duncan, Okla.; Clyde M. Boggs, Arkansas City, 
Kans.; Roy B. Jones, Wichita Falls; D. J. Moran, 
Ponca City; T. H. Barton, El Dorado, Ark., and 
Alexander Fraser, St. Louis. Eastern United 
States—Charles L. Suhr, Oil City; H. A. Logan, 
Warren, Pa.; Paul G. Blazer, Ashland, Ky.; H. R. 
Gallagher and W. S. S. Rodgers, New York; 
Robert H. Colley, Philadelphia. 

Transportation group, ships—J. Howard Pew, 
Philadelphia. Pipe lines—E. J. Henry, Philadel- 


.phia; Harry Moreland, Kansas City; D. S. Bush- 


nell, New York. Tank cars—L. J. Drake, Chi- 
cago. Supply group—John A. Crawford and E. S. 
Dulin, Los Angeles; Alex Walker, Toledo; W. M. 
Bovaird, Tulsa; E. W. Gildart, Beaumont. 
Marketing group, Pacific Coast—Reese H. Tay- 
lor and Charles S. Jones, Los Angeles; H. D. 
Collier, San Francisco, Rocky Mountain—W. H. 
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Ferguson, Denver. Central United States—K. S. 
Adams, Bartlesville; W. G. Skelly, Tulsa; B. L. 
Majewski, Chicago; I. A. O’Shaughnessy, Minne- 
apolis; Henry M. Dawes, and E. G. Seubert, Chi- 
cago. Eastern United States—C. E. Arnott, New 
York; W. V. Hartman, Pittsburgh; W. E. Smith, 
Louisville; W. T. Holliday, Cleveland; E. W. Sin- 
clair, New York. 

Natural-gas group-—J. D. Creveling, New York; 
N. C. McGowen, Houston. 

Natural-gasoline group—W. K. Warren and D. E. 
Buchanan, Tulsa. 

Twenty-five members of the board of directors 
to represent the industry as a whole: C. J. Bark- 
dull, Chicago; Wirt Franklin and Frank Buttram, 
Oklahoma City; R. van der Woude, Earl W. Webb, 
Harry D. Frueauff, and J. A. Brown, New York; 
William N. Davis, Bartlesville; S. A. Guiberson, 
Dallas; J. C. Hunter, Abilene, Tex.; Charles F. 
Roeser, Fort Worth; Eric V. Weber, Cincinnati; 
Jacob France and E. B. Reeser, Tulsa; T. Rieber, 
New York; J. F. Lucey, Dallas; John M. Lovejoy 
and A. Jacobson, New York; B. F. Harris, Pitts- 
burgh; Frank Phillips, Bartlesville; George A. 
Hill, Jr.. Houston; J. Frank Drake, Pittsburgh; 
W. S. Farish and H. F. Sinclair, New York. 


The board of directors selected Fort Worth for 
the midyear meeting next May. The annual meet- 
ing in November 1940 will be held in Chicago. 

The board approved a resolution for appointment 
of a committee to conduct a census of oil wells. 
It also appointed a committee to serve with one 
representing the Independent Petroleum Associa- 
tion of America which will consider the segregation 
of integrated-company earnings. The Institute 
members are J. Edgar Pew, W. S. Farish, W. S. $. 
Rodgers, J. Frank Drake, and E. G. Seubert. 

The board adopted a resolution in memoriam on 
the death of J. W. Van Dyke. 
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Boyd Analyzes 


T.N.E.C. Inquiry 


Into Industry 


By W. R. BOYD, JR. 


American Petroleum Institute, New York 


HROUGHOUT the oil industry interest largely 
T has been centered the last few weeks on 
the hearings at Washington before the Tempo- 
rary National Economic Committee in its inquiry 
into the petroleum business. So it would seem 
appropriate that somebody who attended those 
hearings should make at this time an informal 


report on them. The newspapers, with their in- 


terest and space commandeered by the war in 
Europe and the neutrality debate in Congress, 
were unable to give such satisfactory reports as 
we might have expected in other circumstances. 
On the other hand, I think compliments are due 
to the trade press of our industry for the intelli- 
gent manner in which it covered the news of 
this big event in petroleum history. 

The membership of the T.N.E.C. includes repre- 
sentatives of the House and Senate and of the De- 
partments of Treasury, Justice, Labor, and Com- 
merce; of the Federal Trade Commission, and the 
Securities and Exchange Commission. All the ad- 
ministrative agencies thus represented have con- 
tacts with the industry by reason of their duties 
as administrators of various laws affecting it; all 
of them had in their possession a good deal of 
data regarding the industry, which had been 
Studied carefully in anticipation of the hearings. 
Exhaustive questionnaires had been sent to the 
companies and industrial associations; and, from 
the replies, extensive summaries and tabulations 
had been prepared. 

Complaints and criticisms had been studied, 
and the people who had lodged them with the 
government agencies were afforded opportunity 
to tell their stories. 


Institute and Industry Witnesses 


On the other hand, the American Petroleum In- 
stitute, as an inclusive trade association of the in- 
dustry, had been invited to mobilize and present 
the facts on behalf of the industry. The various 
departments of petroleum-industry activities were 
assigned for analysis and discussion to men whose 
position and experience particularly qualified 
them for the task. All of these men devoted time 
and energy for many weeks to preparation for 
the hearing. To them are due the acknowledg- 
ment and appreciation of everybody who is con- 
‘erned for establishing in the public mind an 
adequate conception of the industry. Frankly and 
fully, they pictured its problems, its services, its 
Vital importance to the national welfare, and the 
relations which should subsist between it and the 
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Testimony at the T.N.E.C. hearings 
damaged two theories: one that so- 
called majors are united in a war on 
independents; the other, that price 
leadership of a few big integrated 
companies implies monopolistic con- 
trol. Divorcement of marketing from 
refining companies would set up the 
very kind of monopoly that was de- 
nounced. Apparently demonstrated 
that conservation demands proration. 








agencies of government, both state and federal. 

On the part of both the committee and the In- 
stitute’s witnesses, there was evident desire to 
bring out the facts, fairly and objectively. Frank- 
ness and good temper were the rule. On the 
committee side of the table, urbanity rather than 
the truculence of the prosecuting attorney char- 
acterized the questioning; witnesses were not 
made to feel that they were defendants. 


A Comprehensive History 


As a result of nearly five weeks of hearings in 
such an atmosphere, a record was made on which 
I believe both the committee and the industry 
may stand well satisfied. In print, as a govern- 
ment document, it will cover I should hate to 
guess how many thousands of pages; but it will 
be a real library of the industry’s history, develop- 
ment, and outlook on the future. No matter how 
well you may think you know your industry, 
this report will contain a lot of education for 
whoever is willing to know more. 

Any attempt adequately to summarize such a 
document would be a labor of Hercules; and the 
summary would run to so great a volume that 
it could not be presented here. Likewise, any 
effort to analyze its ultimate effect on the collec- 
tive mind of the Temporary National Economic 
Committee would be in bad taste and of small 
value. Prejudices and preconceptions are bound 
to enter into the evaluation of such a mass of 
material. To eliminate the trivial and unim- 
portant, to reconcile contradictions, to assign 
proper weight and significance to all the elements, 
will be a task worthy of the widest industrial ex- 
perience and the soundest economic thinking. The 
eye of hostility easily will find justification for 
criticism and for the application of radical gov- 
ernmental policies. On the other hand, the vision 
which is determined to discern no basis for crit- 
icism, no opportunities for improvement, will find 
ample support for its judgment that the industry 
is as nearly all right as any indusiry could be in 
a somewhat imperfect world. If the inquiry shall 











A QUARTET OF THE 
SPEAKERS AT THE 
GENERAL SESSION 


Top: Gov. Leon C. Phillips, Oklahoma, 
declared there is no need for federal 


regulation. 


Dr. Joseph E. Pogue urged transfer 
of emphasis from economic to engineer- 


ing criteria. 


Lower: Victor Scales asked every unit 


to join in public-relations programs. 


Congressman W. P. Cole sponsored 
federal regulation bill. 
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be made the springboard from which to project 
new proposals in governmental policy, I think 
-we fully are justified in hoping that these pro- 
posals will be thoroughly considered and _ sin- 
cerely constructive. 


Intense Competition 

There was a notable absence of the old-time 
prejudice that too long survived from the epoch 
of the old Standard Oil Trust domination. The 
occasional critics who charge that something like 
that old domination still persists, in the form of 
collusive arrangements among the “big com- 
panies,” will find little support of their theory 
in the picture that has been drawn of keen and 
relentless competition among those same “big 
companies.” The present-day proponents of the 
monopoly accusation seem to be divided into two 
groups. One group charges that some 20 or 25 
so-called “majors” are somehow united in a war 
against all the rest of the companies, designated 
as “independents.” The other group of monopoly 
hunters have a theory that the “price leadership” 
of a few big integrated companies in their various 
territories gives a measure of control that savors 
of monopoly. Both these theories would seem to 
have been broken down pretty thoroughly by 
the mass of evidence that these alleged conditions 
simply don’t exist. It was made very plain that. 
on the one hand, the’ 20 or 25 “majors” are too 
busy competing with each other, and that, on the 
other side, the so-called “price leaders” constantly 
are having their leadership challenged, and fre- 
quently defeated. On the whole, the testimony 
suggested that excesses of competition, rather 
than tendencies toward monopoly, are most char- 
acteristic of the industry. 


Divorcement Disastrous 


The demand for divorcement of pipe lines 
plainly had made considerable impression on some 
members of the committee in advance of the 
hearing; but the reasons against it were pre- 
sented so ably that at the conclusion there seemed 
little likelihood that the committee could find 
justification for such a recommendation. Like- 
wise the arguments in favor of divorcement of 
marketing obviously had claimed considerable of 
the committee’s interest among the committee- 
men. But in this case, again, the opposition pre- 
sented so strong an array of arguments against it 
that at the close there seemed small possibility of 
finding reasons for favoring it. In fact, the evi- 
dence was pretty conclusive that to divorce mar- 
keting from the refining companies would have 
the effect of setting up the very kind of a mo- 
nopoly that some members of the committee had 
been led to believe existed. As to both pipe lines 
and marketing, in the final analysis it was made 
plain by the Institute’s spokesmen that divorce- 





API. DIVISIONAL AND DEPARTMENTAL HEADS: Dr. R. P. Anderson, secretary. Division of Refining: C. A. Young, secretary, Division of Production: H. N. Blakeslee. 
director, Department of Accident Prevention; Fred Van Covern, director, Department of Statistics, and D. V. Stroop, director, Department of Engineering. Not pictured heré 
but shown elsewhere are Victor H. Scales, director, Department Public Relations (Page 81), and Baird H. Markham, director A.P.I.C. (Page 78) 
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ment would be disastrous, and that it was op- 
posed by the overwhelming majority of the in- 
dustry. As to neither proposal was there any evi- 
dence of public support or consumer interest. In 
fact, throughout the hearings the absence of con- 
sumer complaints was a particularly gratifying 
circumstance. Nobody appeared to find fault with 
the prices he paid nor the services he received. 

The development of conservation policies and 
practices in recent years was gone into in much 
detail. An effective picture was drawn of the 
great progress in eliminating oil-field waste on 
the one hand and, on the other hand, in recover- 
ing constantly greater percentages of the more 
valuable products from the crude. In these re- 
gards, and especially as to oil-country conserva- 
tion and prorationing, the record will be found to 
present a vast amount of material that will be as 
illuminating to people in the industry as it will 
be to legislators and public administrators. We 
believe it was demonstrated clearly that conser- 
vation cannot be accomplished without proration- 
ing. 

Interstate Compact Favored 

The rapid increase in the nation’s proven re- 
serves of petroleum, with its assurance against 
the old-time alteration of feast and famine, and 
its promise of progressive stabilization through- 
out the industry, effectively was set forth. In 
this connection, the minority who have been ad- 
vocating federal control, instead of decentralized 
regulation by state authority and common council 
under the interstate oil compact plan, since the 
hearings have received a sharp setback at the 
hands of President Roosevelt. On the morning of 
the last day of the hearings the newspapers car- 
ried a statement by him in favor of the interstate 
oil compact which must be rated as of first im- 
portance. The President made his pronouncement 
at his morning press conference in response to a 
question of a news correspondent. The Associ- 
ated Press dispatch said: 


“WASHINGTON, October 24.—President Roose- 
velt endorsed once more today the principle of con- 
trolling America’s oil production through state 
compacts. 

“In response to press-conference questions, he 
asserted that several years ago he favored that 
principle, and felt it should be given ample op- 
portunity to see whether it would work. The 
alternative to control through agreement among 
the states, he said, is federal regulation, which 
he prefers to avoid. 

“While the compact method has not been wholly 
successful, the president said, it is felt that it can 
be made a success.” 

This statement, coming from the president after 
the case for the interstate compact had been set 
forth by both the spokesmen of the industry and 


THE OIL AND GAS JOURNAL 


the chairman of the Interstate Oil Compact Com- 
mission, seems highly significant. If there ever 
has been an idea in the president’s mind of sub. 
stituting federal control for compact regulation, 
that idea would seem to have been dropped. The 
spokesmen for the industry did not claim that the 
compact method was yet operating with 100 per 
cent effectiveness. They did, however, demon. 
strate convincingly that great progress has been 
made; that results thus far have been such as to 
justify confidence in the plan; and that there is 
every reason to expect still better results with 
time, experience, and the adherence of more states 
to the compact. A sympathetic attitude at Wash. 
ington toward the compact plan certainly is cal. 
culated to allay fear of attempts to enforce sweep. 
ing federal rule... . 

Such criticisms as were presented, throughout 
the hearing, when viewed against the background 
of the industry’s size, its rapid growth, its large 
requirements of capital, its long record for high 
wages to workers and low prices for products, 
and its success in meeting all demands upon it, 
inevitably appeared trivial by contrast with the 
splendid record of achievements. I am convinced 
that whoever heard the testimony: from beginning 
to end, with open mind, must have gone away 
convinced both that this industry is typical of 
all that is best in the American system of free 
enterprise, and that it is thoroughly capable of 
solving its own problems. 


Safety Certificates Awarded 


CHICAGO, Nov. 15.—Thirty-seven award certificates 
for accident-prevention records by oil companies in 
1938 were awarded today. The 1938 records covering 
317,000 employes of 144 companies in all branches 
showed a 13.4 per cent decrease in injury frequency 
and a 4.8 per cent decline in injury severity. 

Natural-gasoline divisions of three companies had 
no lost-time accidents, Gulf, Continental and Hope Con- 
struction & Refining Co. Continental also won an 
award for the best safety record in all departments, 
with Gilmore Oil Co., Los Angeles, second. 

Refining: Standard of Indiana, Mid-Continent Pe- 
troleum, Wadhams Oil Co., Barber Asphalt Corp., and 
Stanolind Oil & Gas Co. 

Marketing, wholesale: Gilmore Oil Co., Magnolia, and 
Texas Pacific. Marketing, retail: Cities Service, Stand- 
ard of Nebraska, Smith Oil & Refining Co. Marketing, 
wholesale and retail: Continental, Tide Water Asso- 
ciated, Charleston Oil Co. 

Drilling: Ohio Oil Co., General Petroleum Corp., 
Humble, Globe Oil & Refining Co., Continental, Re- 
public Production Co. Production: Chanslor-Canfield 
Midway Oil Co., Republic Production Co., and Globe 
Oil & Refining Co. 

Pipe line, oil: Atlantic Pipe Line Co., Stanolind Pipe 
Line Co., Mid-Continent Petroleum, Arkansas Natural 
Gas Corp., Lion Oil Refining Co. Pipe line, gas: Peoples 
Natural Gas Co., Panhandle Eastern Pipe Line Co. 

Marine: Tide Water Associated and Atlantic Refining. 
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Cole Bill Is Branded as 
Step to Communism 


S there any good reason why some federal official 
I now should survey the field and propose a bill 
to take over your industry? Can that attempt be 
anything but a longing grasp for more power? 
Why should the suggestion even be raised? 

We have seen the commingling of federal em- 
ployees in the boards of directors and boards of 
control of the corporations of some of the Euro- 
pean countries. At first the Government control- 
lists wanted only a fifty-fifty voice in the control 
of the industries of those nations; then they 
wanted the majority; and later they took over 
entire control of the business of the nation, and a 
dictatorship followed. But I shall not attempt to 
tell you more about conditions abroad; for we 
have enough to occupy our attention here at 
home. . ... 

It is unnecessary for the federal Government 
to undertake to do what the states are doing al- 
ready, and have demonstrated they are able to 
do—prevent avoidable. waste in the production of 
oil. The states do this under their inherent police 
power. The federal Government has no police 
powet, 512 

There is no new conservation principle in the 
Cole bill. It merely incorporates principles dis- 
covered by the oil producers themselves. By its 
terms, the bill is an unqualified endorsement of 
the methods and practices invoked by the oil- 
producing states in their conservation laws, and 
recommended by the Interstate Oil Compact Com- 
mission, But, like many modern laws, it sets up 
an appointive official with despotic powers. This 
official is given the right to enact legislation by 
merely prescribing rules and regulations. . . 

It is conceivable that the state, in the exercise 
of its sovereignty, would prescribe certain regu- 
lations; while the commissioner, the federal au- 
thority, employing a different set of engineers 
and experts, would prescribe different rules. The 
producer then would be in a dilemma: If he 
ignored the federal rule and observed the state 
rule, he would be subject to heavy penalty. If 
he ignored the state rule and obeyed the com- 
missioner, he would be subjected to the penalties 
provided ky the state. Thus, it is probable that 
he would experience difficulty in faithfully serv- 
ing two masters. The provisions of the law 
whereby the federal commissioner may cooper- 
ate with the state authorities is optional with the 
commissioner. He is “authorized,” but not “di- 
rected,” so to do. A real conflict of authority 
would be inevitable, unless the Cole bill should 
be amended so as to deprive the states of their 
Police power, and the Supreme Court should 
Sustain such a law. In that event, the states 
Would lose all jurisdiction. That would be a com- 
Plete surrender of state sovereignty. .... 

The commissioner is empowered to file a writ- 
‘en complaint against a person, before himself; 
and, after five days’ notice, try the accused and 
make findings against him, and issue a desist 
order, The aceused has the privilege of appear- 
‘ng in person, or by counsel, to present evidence 
under regulations prescribed by the commissioner. 
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By LEON C. PHILLIPS 


Governor of Oklahoma, Oklahoma City 
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before annual meeting, Chicago 
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The rules of evidence prevailing in the courts 
are not controlling in such hearing. The judg- 
ment of the commissioner is conclusive in all 
courts, if supported by substantial evidence. The 
commissioner is permitted to fix the time and 
place of this hearing. It is obvious that it would 
be most convenient to the commissioner to have 
such hearings in Washington, D. C. The only ap- 
peal allowed the accused from the ruling or order 


is the the Circuit Court of Appeals. It is pro- 
vided, however, that this court is bound by the 
findings of the commissioner, if supported by sub- 
stantial evidence. The commissioner may enforce 
his rules and regulations by injunction or man- 
damus in any federal District Court, without bond. 
The bill, conveniently, provides that the District 
Court of the District of Columbia shall have jur- 
isdiction of such suits and persons. Civil or crim- 
inal proceedings may be instigated by the com- 
missioner in any state of the nation. 

By the terms of the bill, the commissioner is 
vested not only with legislative, judicial, and 
executive power, but he is granted broad dis- 
cretionary powers. Repeatedly the bill uses the 
words: “The commissioner is authorized and em- 
powered”; but nowhere is he “directed.” It truly 
may be said that the powers granted to the pro- 
posed commissioner are dictatorial. .. . 

We have too many who run to the Govern- 
ment with their problems, instead of facing and 
solving them by their own industry and effort. 
Throughout the land we have crackpot schemes 
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and impractical Utopian ideas. Let’s stop en- 
slaving ourselves by asking the Government to 
do for us that which we can do. Any nation that 
rewards indolence, encourages extravagance, and 
discourages thrift and enterprise is doomed 

When we look at governmental regulation of 
business, can we say it will improve the lot of 
these American citizens, engaged as they now are 
in private employment? Can we expect the ad- 
ministration of our oil fields by the Government 
to be better than its agricultural efforts have 
been in my State of OklahOma? In my state the 
small farmer has been driven from the land to 
the W.P.A. rolls, and we see now that the Govern- 
ment experts are not all-wise. Can we point with 
pride to Government regulation of the railroads? 
Will we shut our eyes to the fact that they are 
now almost wholly dependent upon advances by 
the Government? Do the results of Government 
regulation of the coal industry tempt us to get 
under cover of Government control in order to 
perpetuate and safeguard the future of these 
millions of Americans we have been talking 
about? 


When we take this survey and look at modern 
legislation, we see the plain intent to gain con. 
trol of everything and everybody. Are there some 
of you who will try to gain some favor through 
acquiescence in federal control of oil, on the 
theory you can continue—and perhaps even reach 
—this arbitrary power and get what you want? 
I say to you, it will never work. 

Big business needs the support of little busi- 
ness, and all capital and labor need to cooperate 
on a give-and-take basis in order that the nation 
may be guaranteed in future years the honest 
employment of its citizens by private enterprise, 
and likewise to discourage further government 
employment and control of American citizens. 
When big business chokes out little business, and 
the Government chokes out big business, our 
ideals and our democratic theory of government 
will come to an end. 

To turn over the oil industry to federal control 
and regulation under the proposed Cole bill is 
another step in the direction of collectivism— 
and collectivism is the bone and sinew of com- 
munism.... ” 


Chairman Cole Neutral 
on State Regulation 


HICAGO, Nov. 15.—Congressman W. P. Cole, 
C chairman of the oil subcommittee, addressing 
the A.P.I., said proponents of federal regulation 
believe that regulation of oil production by state 
conservation laws was bound to fail and the fed- 
eral Government must step in to legislate in the 
“no-man’s land” between present state and federal 
legislation. 

“There are those who believe that state regula- 
tion, after a reasonable period of trial, has failed 
in the matter of prevention of avoidable waste 
to the degree the nation should expect, and is not 
likely to prove effective in the future. But 


whether state regulation has failed to such an ex- 
tent that the enactment of this legislation is 
necessary is a question on which I express no 
opinion. Perhaps our committee will be able to 
form an opinion.” 

Mr. Cole said California and Illinois found many 
difficulties attending attempts at state regulation, 
and, citing recent discovery of producing wells 
in Nebraska, he added: “The whole story may 
repeat itself because the state has not passed 
regulatory measures and is not likely to do so 
once the race of competitive drilling gets under 
way.” 


More Power for Autos 


PECTACULAR advances in automotive power 
S were predicted by Dr. Graham Edgar, vice 
president and director of research of Ethyl Gaso- 
line Corp., in an address at the annual dinner of 
the Institute of Petroleum Wednesday night. De- 
velopments which will give the automobile driver 
50 per cent more mileage to a gallon are fore- 
shadowed by experiments to determine the possi- 
bility of increasing compression ratio under con- 
ditions in which the antiknock value of the fuel 
is no longer the limiting factor. 

Supercharging opens another field of oppor- 
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tunity for utilization of 
fuels of high antiknock 
value by the automobile 
engine. 

“The automotive engine 
is fully capable of utiliz- 
ing the best fuel that the 
oil refiner can make avail- 
able,” Dr. Edgar declared, 
but no one can yet tell 
what this fuel will be. The 
development in the refin- 
ing art will be gradual be- 
cause of the magnitude of 
the industry. “No matter how valuable a new re 
fining process may be, considerable time must 
elapse before it can play a substantial part in 
the industry. 

“A corresponding gradual increase in the qual- 
ity of the marketed products, with no apparent 
limit on this quality, and in the efficiency of the 
automotive engine may likewise be expected.” 


DR. GRAHAM EDGAR 
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Suggestions Offered 
To Allay Criticism 


By JOSEPH E. POGUE 


Chase National Bank, New York* 


HE striking thing about all recent findings is 
| em virtual absence of criticism directed at the 
industry as a whole, and the recurrence of pro- 
tests against internal competitive practices. No 
fault is found with the service rendered to the 
consumer and with the relations of the industry 
to its personnel. But in respect to procedures 
within the industry—the handling of economic 
traffic across departmental frontiers, the adminis- 
tration of the proration-conservation function, and 
the competitive struggle between contending 
groups—here interest converges and objections 
focus. It is important to examine the validity of 
the criticisms, but it is still more necessary to 
appreciate that they are widely publicized and 
often accepted as valid indictments. The crux 
of the matter is that the industry has permitted 
these discords to flourish and to become trans 
lated into political threats which may have re- 
gressive effects upon its progress and its con- 
tributions to the economy. 

The complaints and grievances voiced against 
the competitive practices within the petroleum 
industry may be summarized and grouped under 
six headings, as follows: 

1. Proration is primarily a price-fixing measure, 
operated under the guise of conservation, which 
works to the disadvantage of the small operator 
and the independent refiner. 

2. The predominance of large companies in the 
oil business limits the opportunities for small 
enterprises. 

3. Refinery ownership of pipe lines confers an 
unfair competitive advantage upon companies so 
equipped. 

4. Integration permits the profits in one divi- 
sion of the business to be used for subsidizing 
competition in another, to the disadvantage of 
honintegrated competitors. 

5. The field of marketing is beset with competi- 
lve practices that unduly restrict the opportuni- 
les of independent jobbers and retailers. 

6. Pricing policies for both crude oil and prod- 
ucts are confusing, and favor the large units... . 

These complaints are not concerned with con- 
ditions touching the interests of the public, but 
relate to circumstances within the industry that 
exert differential pressures upon competing 
groups. No well-grounded objections are included 
which the industry itself is not in a preferred po- 
sition to clear away. The customary panaceas ad- 
vanced—such as governmental intervention or in- 
dustrial disintegration—are of a severity out of 
Proportion to the gravity of the issues, which are 
merely incidental maladjustments in a rapidly 
changing industry, and do not call for improvised 
or disruptive action. To avoid such action, how- 
éver, it is essential that the petroleum industry 
cultivate a more pervasive sense of social values 
and adjust the frontiers of competition to the 


requirements of economics and the dictates of so- 
es 


o 
Co From Dr. Pogue’s address on “The Frontiers of 
in the ition in the Petroleum Industry.” For assistance 
to = preparation of this paper, the writer is indebted 
iad r. Norman D. FitzGerald, Department of Petro- 
™ Economics, Chase National Bank. 





cial welfare. To this end the following six sug- 
gestions are offered covering policies for the most 
part now being followed, but the furtherance of 
which should be expedited, in order not only to 
remove the sources of existing grievances with 
their political repercussions, but also to carry for- 
ward the operations of this great industry to a 
position of even higher value to the economy. 

1. Accelerate the transition from proration guid- 
ed by economic criteria such as market demand 
to proration grounded in engineering standards 
such as optimum rates, thus furthering the objec- 
tives of conservation and minimizing the delega- 
ton of economic power to regulatory bodies. 








A.P.I.—€xtracts trom paper 
before annual meeting, Chicago 
November 13-17 








2. Promote a greater awareness of the implica- 
tions of the common-carrier status of pipe lines, 
and facilitate the adjustment of their economic 
function to the social responsibilities imposed. 

3. Further the movement of publicity efforts 
from the plane of explanations and justifications 
for what has been done to the level of planning 
to prevent the development of disparities leading 
to subversive criticisms. 

4. Expand the technique of refinery manage- 
ment by anticipating demands and adjusting 
prices and yields to conform more closely to fu- 
ture requirements, thus sensitizing the response 
of operating schedules to business conditions, so 
that inventories can be more accurately balanced 
and maintained at economic levels. 

5. Recognize more fully the functional aspects 
of prices and margins in regulating the flow of 
capital into marketing, and inhibit additional in- 
vestments in this field until a better balance is 
attained, avoiding unwise incursions upon busi- 
ness adequately served by existing enterprise and 
recognizing the advantages of healthy competition 
in establishing economic boundaries. 

6. Facilitate the pricing of both crude oil and 
its products on a more sensitive and basic tech- 
nique, reflecting economic changes promptly and 
in graduated measure, in order to conserve equi- 


librium not only in operating conditions but also 


in the flow of capital into investments. 
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Centrifugal pump driven by a steam engine and duplex pump used to remove water from the crater, jet lines and capped well 


Greta Cratered Blowout 


Is Finally Conquered 


USTON, Tex., Nov. 13.—After 8 months of dif- 
ficult and tedious efforts, involving unusual 
engineering undertakings, M. M. Kinley Co., of 
Houston, has been successful in bringing to an 
end the 34-year rampage of Missouri Pacific’s 
cratered blowout well in the Greta field, Refugio 
County, Texas Gulf Coast. Cemented to the top, 
and with bull plug screwed on, an operation con- 
cluded November 4, the well now is considered 
completely and permanently killed and plugged. 
The well, drilled by the National Development 
Co., now defunct, blew out in May 1936. It cra- 
tered quickly, and, located in the railroad right- 
of-way, soon engulfed the railroad tracks on one 
side and the concrete highway on the other. For- 
tunately, the well, at a depth of only approximate. 
ly 4,000 ft., had not reached the main oil-produc- 
ing sand, and its output has been limited to salt 
water and gas. 

Prior to Kinley company’s taking over the well 
two other attempts had been made to kill the 
blowout. One involved a directional well, and the 
other a vertical relief well. Both failed, due to 
very. little information being available concerning 
the sands, or the depth from which the blowout 
occurred. 

The Kinley company took over the well on the 
speculation that casing remained in the hole and 
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By NEIL WILLIAMS 


that by pumping the crater dry this casing could 
be reached and the well capped. Pumping was 
started late in February, the first pumping in- 
stallation consisting of a centrifugal mud pump 
powered by a steam engine. This pump, in the 
beginning, put out an 8-in. stream estimated at 
1,500. bbl. an hour. 

Due to the water in the crater being very salty, 
about 3,600 grains per gal., provision first had to 
be made for its disposal. It was necessary to con- 
fine the water to the railroad property. 

When pumping was begun, the water level was 
at an elevation of 61.2 ft. The well, according to 
fairly accurate gaging, was making approximate- 
ly 500 bbl. of salt water hourly, which the single 
pump at its initial capacity could easily keep 
ahead of and at the same time handle an addi- 
tional 1,000 bbl. hourly. Considerable trouble was 
experienced at first, with grass roots, sisal, sticks, 
and scraps of burlap bags getting into the pump. 
causing delay to clean out the suction pipe. 

To confine the flow and minimize the wave 
action in the crater an attempt was made on 
March 7 to place a stack over the flow. A stack 
was made out of a 50-ft. section of 16-in. pipe, 
welding on to one end a 4-ft. square funnel. Dead 
men were set on four sides of the flow in the 
crater for anchoring the funnel. A cable was 


strung across the crater, and on a traveling block 
the funnel was swung over the flow, but due to 
the debris, concrete, riprap, pipes, railroad rails 
and derrick parts, it was found impossible to land 
the funnel-stack effectively, and the strong gas 
pressure made it impossible to hold it in place 

About this time it was found the pump was 
about worn out and the water level was gaining 
on it, so the pump was pulled for overhauling. 
With it, however, the water had been lowered to 
17.6 ft. above sea level, leaving about 8 ft. of 
water in the crater, the inner crater at that level 
being about 95 ft. in diameter. 

By March 24 the water was lowered to 142 
ft. above sea level, where pipe and debris bega! 
showing up. This was pulled away. Two days 
later, despite some pump trouble, the water level 
was down to 3% ft., where the diameter of the 
crater was 30 ft. At that depth, with the hydro 
static head reduced, the gas was shooting water 
70 ft. high and throwing large rocks. 

The well ignited several times and was ¢ 
tinguished each time with considerable difficulty. 
A weighted stack was finally placed over the flow 
and an unsuccessful attempt made to cement it 

Cementing efforts were abandoned when it 
started to rain, which washed sand back into 
the crater, filling the crater to 7% ft. above se 
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jevel, or 6 ft. above the level to which the water 
had been lowered. 

An attempt was made to fill the sand with 
cement to form a monolithic block of concrete 
around the stack. Using a Halliburton cementing 
pump, 150 sacks of cement slurry was jetted into 
the sand through a 2-in. hose. This failed. 

Next, after probing with a 1-in. pipe and deter- 
mining the gas was blowing through the drill 
stem still in the hole, an attempt was made to 
set a 10-in. pipe over the drill stem. This first 
attempt was unsuccessful. Following this, 300 
sacks of cement slurry was pumped through the 
mass of 2-in. pipes which had previously been 
jetted into the sand. 

It then was decided to rig up a rotary outfit to 
mill down through the debris in an effort to get 
the 10-in. pipe down to or over the old casing. 
Milling began June 9 and by June 11 the opera- 
tion had been successful in milling down 4 ft. 
below the bottom of the stack, which was 5 ft. 
below sea level. Unable to make further progress 
in milling, a shot of eight sticks of gelatin was 
placed inside the stack, which blew out some tie 
plates, pieces of pipe, concrete fragments, etc. 
Milling was resumed and it was possible to drive 
the 10-in. pipe to a point 8 in. below the top of 
the flow. This was cemented in place and all of 
the flow directed through the 10-in. pipe. 

Efforts to cement between the original cement 
at the top of the stack and the bottom of the stack 
failed as the flow through the 10-in. pipe sucked 
the cement from the space between the 10-in. 
pipe and the 16-in. stack and blew it out with 
the gas and water. The bottom of the 10-in. pipe 
was 68.7 ft. below the original water level of the 
crater, or 74% ft. below sea level. At this time 
one mud-hog pump was able to keep the water 
jut by pumping about 300 bbl. per hour. 


Pumping Out Sand 

Next, it was necessary to pump the accumulated 
sand out of the crater to expose the top of the 
l3-in. surface casing. To provide sufficient water 
for pumping this sand, arrangements were made 
to pump the crater fluid into a lake and allow 
the clear water to run back into the crater to be 
used for circulation. A new and larger (11-in. by 
ll-in.) steam engine was obtained to provide ade- 
quate power to handle the sand. Considerable 
pump trouble was experienced and a number of 
delays were occasioned because of repairs and re- 
plaeements to equipment, but by August 17, all 
sand was pumped out of the crater. Approxi- 
mately 12 ft. of caliche remained to be excavated. 
Considerable trouble was experienced during 
excavation due to caving sands and strong fresh- 
water springs uncovered. A mass of matted pipe, 
iron and junk, all cut into short lengths by action 
of the gas flow with the sand, was found at the 
base of the stack. 

At a depth 9 ft. below sea level the junction 
f the 10-in. pipe placed over the drill stem, and 
the 8-in. casing of the well was exposed. As dig- 
sing continued additional large quantities of scrap 
ron and some heavy pieces of equipment were 
fncountered, all of which had to be removed. Be- 
ause of badly caving banks it was necessary to 
rive sheet piling. Then a 16-in. clamp was set 
around the junction of the 10-in. pipe and the 
asing, loosely, so it would follow the excavation 
downw ard. At the same time the stack was 
‘wered 18 in. When the 13-in. conductor pipe 
vas exposed it was found that the 10-in. pipe was 
riding on top of it, and also that the top of the 
iin, conductor pipe was too jagged to get the 
‘in. clamp over it. Consequently, a metal oil 
(rum was cut down the side and opened so it 
‘ould be clamped over the junction of the 10-in. 
pipe and the 13-in. casing, and this was filled with 
“oncrete. Four cubic yards of concrete was poured 
‘round the bottom of the stack and the oil drum, 
*S @ monolithic block of considerable size and 
Yeight to reinforce the joint. 


NOVEMBER 17, 1939 





The 15-in. blow-off pipe was removed and the 
10-in. pipe withdrawn from the. stack. The bot- 
tom of this 10-in. pipe was very badly eroded 
about 3 ft. The rotary shoe was not recovered. 
When this 10-in. pipe was removed a large volume 
of sand began blowing through the stack and an 
occasional rock about the size of the gravel used 
in the concrete. About 13 ft. was cut off the 10-in. 
pipe and it was set back in the stack in an effort 
to set it over the 8-in. casing. The 10-in. pipe was 
driven down as far as possible and practically all 
of the flow confined to it. 

An attempt was made to set a 6%-in. pipe in- 
side the 8-in. casing. When this small pipe was in 
a particular position about 90 per cent of the flow 
was confined to it. A wall hook then was cut 
in the bottom of the 6%-in. in an attempt to get 
hold of the drill stem inside the 8-in. casing, but 
it was impossible to rotate it. A rotary arrange- 
ment was rigged up to rotate pipe as it was neces- 
sary to mill down over the drill stem. 

Milling began October 4 and continued 24 hours 
a day until October 27, when it was possible to 
get down over the drill stem about 20 in. For 
fear of milling into the drill stem it was decided 
to cement an 8-in. pipe over the drill stem, filling 
this 20-in. joint with cement. A braden head was 
set on the 10-in. pipe and the 8-in. pipe packed 
inside it. A Halliburton cement truck pumped 35 
sacks of cement slurry between the 8-in. and 10-in. 
pipes, getting returns through the 8-in. 

The truck pumped in 30 more sacks of cement 
under 150 lb. pressure and flow was confined 
to the 8-in. pipe, without any evidence whatever 
of leakage of gas. This cement was allowed to set 
until November 3, when the braden head was re- 
moved and a christmas tree rigged up and placed 
on the top of the pipe. The christmas tree had, 
in addition to the main 7-in. pipe and valve, two 
side outlets for 2-in. pipe, and two heavy-duty 2-in. 
valves in each of the 2-in. outlets on the sides. 
There was no leakage whatever when the christ- 
mas tree was placed and the flow reduced to 7-in. 
The pressure gage showed 30 lb. with the 7-in. 
pipe open. The main valve then was closed and 
the entire flow confined to the two 2-in. outlets 
on the side of the christmas tree. This developed 
250 lb. pressure and it was thought this would 
cause the well to load up with water and kill itself. 


Completely Shut In 

On the morning of November 4 the flow was 
confined to one 2-in. outlet and the pressure rose 
to 600 Ib. After flowing for two hours there was 
no decline whatever in the pressure, which indi- 
cated the well was not loading itself with water. 
At 3:25 p.m. the well was completely shut in and 
the. pressure immediately rose to 1,000 lb. They 
then began pumping in cement and in 10 minutes 
the pressure was down to 500 Ib., and in 20 min- 
utes all pressure was gone and the well was tak- 
ing cement by gravity flow, 200 sacks having been 
pumped in at this point. Three hundred more 
sacks were ordered immediately, and on receipt, 
100 sacks were pumped into the well and 
allowed to set for 30 minutes. At 5 p.m. an at- 
tempt was made to resume pumping and the 
pump pressure immediately rose to 1,100 lb., in- 
dicating the cement previously pumped in had 
already begun to set. Further efforts to pump 
in cement were abandoned and there was no indi- 
cation of any leakage whatever in any part of the 
crater. The following day the christmas tree was 
removed and the well sounded, and it was found 
the top of the cement was within 13 ft. of the 
top of the pipe. Sufficient cement was then 
poured in to completely fill the pipe and a bull 
plug was screwed in. 





Upper: A trolley line swung across the crater was used 

to get the stack in position. Middle: The stack in its 

proper position but not all of the flow is through it. 

Lower: Entire flow of the well is being directed through 
the stack which is guyed in place 








NO MAXIMUM: Discounting recent statements that the maximum 


in motor-fuel efficiency for automotive engines has been reached, 





an Institute of Petroleum:speaker predicted 50 per cent increase 


in gasoline mileage. 


QUERY: Congressman Wolverton at least demonstrated that 
there is a limit to Secretary Ickes’ omniscience; although it was 
asking rather much to insist upon a definite figure of our oil 


resources. 


SOMETHING NEW: A wire service incorrectly quoted a govern- 
ment witness in the Cole hearing at Washington as saying "polari- 
zation, vatylization and analytic cracking give the oil industry 


greater flexibility.” 


NO PRORATION: Fortune magazine says the oil industry em- 
ploys one-eighth of the country’s research workers at $22,000,000 


yearly. Their accomplishments do not have to be prorated. 


SUPPORT: When financial troubles delayed work at a wildcat 
just east of their city, a group of St. Joseph, Mo., business men, 
anxious to find oil in their own back yard, bought half interest 


in the venture and drilling was resumed. 





CAME THE DAWN: If reiteration will help, American business 


should soon be convinced that the present upswing is not the 


result of the European 


SPARKS __. . FROM THE NEWS 


part in the previous oil investigation. This is an improvement 
over the familiar practice of having novices who know nothing 


about the industry. 


CONFIDENCE: Owners of the Nebraska discovery well, confi- 


dent they have something really worth while in their 75,000-acre 


RED: Oklahoma governor's analysis of the Cole bill and its 


tendencies shows that “Red” knows “red’’ when he sees it. 






NEW CLASSIFICATION: Petroleum is classed with orchids by 


the State Department in the new Venezuelan trade agreement, 







whose lower import duties on heavy oils are being widely criti- 






cized within the industry. 






STRAIT-JACKET: More than 10,000 bills affecting highway users 


were introduced in 1939 in the 44 state legislatures that con- 







vened, of which 1,100 were enacted, charged a speaker at the 





A.P.I. Railroads, he said, are attempting to place highway haul- 





ing in a legalistic strait-jacket. 






COMMERCIAL PRODUCER: Small boys quickly made Nebraska's 


first well a commercial producer by selling bottles of the crude 






to visitors who had come from all parts of the adjoining coun- 






try. One lad reported a one-day net of $4.60. 






SOPHOMORES: Four members of the Cole subcommittee took 















Nebraska-Kansas block, 


to have 





war, but of sounder gen- 





eral conditions and im- 


TANKER CHANGES COLORS... 
proved mental attitude. 


were reported 






refused an offer of $1, 
500,000 for their holdings. 


















GOING UP: Uncle Sam's 
new agreement with 
Venezuela will doubtless 
result in a substantial in- 
crease in Venezuelan 


production in 1940. 








NONEXISTENT: The re- 
fining branch usually 





seems able to find some 
excuse for building up 
gasoline stocks that 
eventually damage the 
market. This time it was 


“war demand.” 
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FOURTH: As if reluctant 
to relinquish the spotlight 





to Nebraska, Mississippi 















appeared ready to grab 
back a share as its fourth 


producer loomed this 








week. 


IMAGINATION: _ Testi- | 
mony before the T.N.E.C. 
hearing failed to disclos? 
which 


members of the commit 


skeletons some 


‘Acme 
Former American tanker H. H. Rogers, manned by a Canadian crew and flying the flag of the 
Republic of Panama, in Bostor Harbor, ready to sail. (See Page 101) 


tee supposed were in the 


oil industry's closet. 
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Three 500-bbl. tanks have been erected and pumping equipment is being installed at Pawnee Royalty Co.'s 
discovery well near Falls City, Neb., preparatory to a 60-day test necessary to obtain the $15,000 state bonus. 


More Tests Follow 


Strike in Nebraska 


By DAL DALRYMPLE 


T. JOSEPH, Mo., Nov. 13.—The discovery of 
Sou near Falls City in Richardson County, 
southeastern Nebraska, provided the spark neces- 
sary to fan into flame the embers of a Forest 
City basin wildcat campaign that was beginning 
to suffer from too many dry holes. 

With optimism ousting pessimism as soon as it 
became known definitely that Pawnee Royalty 
Co. had brought in a commercial producer at No. 
1 Boice, C NE NE Section 18-1n-16e, about 214 
miles west of Falls City, basin operators speeded 
up their efforts to find oil in adjacent sectors of 
the four-state area. 

In Iowa, Phillips Petroleum Co. announced lo- 
cation for its first test in the basin and was mov- 
ing in equipment at No. 1 Creston, C SE NE Sec- 
tion 31-71-30w, about 10 miles south of the town 
of Creston in Union County. It was due to be 
spudded November 28, birthday anniversary of 
Frank Phillips, chairman of the company’s board 
and former resident of Union County. Structure 
was determined by shooting and coring. Other 
wildcats already started in Iowa are Oscar 
Gruber’s No. 1 fee, C SW SE Section 8-67-40w, 
Fremont County, shut down for casing at 1,065 
ft. and F. E. Hunt and others’ No. 1 McConnell, 
Section 11-78-30w, Guthrie County, a drilling well. 

The bulk of drilling activity in the basin con- 
tinues in the Missouri sector, which held the spot- 
light until the Falls City discovery stole the show, 
Twenty-odd tests are listed in Missouri, ranging 
from locations to drilling wells. Several dry holes 
have been completed, but some new gas areas 
have been opened. 


Missouri Tests Start 


Missouri operations centering around St. Joseph 
were of particular interest due to proximity of 
the Falls City strike. Work has been resumed 
at Bob Miller and others’ No. 1 Corrough, C SE 
SE Section 24-57-35w, Buchanan County, just east 
of St. Joseph. A group of business men of that 
city are interested financially in the well. To the 
South in Platte County, George A. Vincent and 
associates were moving in material at No. 1 
Dillingham, C NE SW Section 16-53-34w, on a 
farmout block from Indian Territory Illuminating 
Oil Co. Davis Brothers have the contract for an 
Arbuckle-lime test. 

Other northern and northwestern Missouri tests 
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are at various stages of development in Holt, An- 
drew, DeKalb, Clinton, Clay, Ray, Daviess, Mercer, 
Adair, Schuyler, Randolph and Putnam counties. 
Operations in northeastern Kansas were ex- 
pected to increase as a result of the nearby 
Nebraska discovery. A part of Pawnee Royalty 
Co.’s block of 75,000 acres laps over from Richard- 
son County, Nebraska, into Brown County, Kan- 
sas. Brown County appears in line for some ac- 
tivity in the near future, as it lies east of the 
Nemaha granite ridge, well up on the west side 
of the basin, and is looked upon favorably. Some 
of the major companies have acreage leased in 
Brown County and have explored it geophysically. 
Carter Oil Co. has started a slim-hole formation 
test in Section 24-4s-16e, near the town of Horton, 
using portable rotary equipment. The company 
recently completed a similar test in Atchison 
County, but results were not announced. 
Other northeastern Kansas counties in line for 
exploration and drilling include Doniphan, Atchi- 
son, Jefferson, Leavenworth, Jackson and possibly 


others further down on the south ang west rims 
of the basin. i°.\GCH | . 


New Tests in Nebraska 


The greater interest for the moment, however, 
is centered in Nebraska, where new tests are start- 
ing and testing is scheduled to begin soon at 
the Falls City well. 

Pawnee Royalty Co.’s discovery well found Hun- 
ton lime at 2,276 ft., had pay at 2,279 ft. and was 
bottomed at 2,282 ft. It pumped 230 bbl. of ac- 
cumulated and new oil in 24 hours and 130 bbl. 
net in the next 24 hours. It was deepened to 
2,287 ft., more saturation was found and it was 
shut in without additional testing. Gravity of 
the oil was reported to be 30° to 32°. 

The operators will seek the $15,000 bonus of- 
fered by Nebraska for the first oil well drilled 
in the state that produces as much as 50 bbl. 
daily for 60 days. More tanks have been ordered 
to augment the trio of 500-bbl. tanks now on the 
site and new pumping unit is being installed. 
When this is completed, the 60-day test will begin 
under supervision of a state official assigned to 
the task by Gov. R. L. Cochrane. Cost of drilling 
the well was approximately $30,000. 

The Pawnee company will drill the second test 
on its Richardson County acreage at No. 1 Meyers, 
C NW NW Section 24-1n-15e, nearly 2 miles south- 
west of the discovery, according to B. G. Guinn, 
one of the owners. The cable rig used at No. 1 
Boice was to be moved to the new location. Fern- 
dale Drilling Co. of Odessa, Tex., contractor on 
the first well, also will drill the new test. The 
operators were expected to start their third well 
as a north offset to No. 1 Boice, but exact loca- 
tion has not been announced. 

H. C. Stephens and Ed Uhri, of Humboldt, were 
preparing to start drilling at their No. 1 Stauf- 
fer, SW SW NE Section 22-1n-13e, in southwestern 
Richardson County, within a week. 


Nebraska Play to Expand 


There were rumors of other wells to be drilled 
in the Nebraska part of the basin, but definite an- 
nouncements had not been made. It was expected 
the Nebraska play would extend beyond Richard- 
son County, northward along the Missouri River 
Valley as far as Cass County and almost to Omaha. 
A wildcat was started in Cass County several 
months ago at Golden Rod Oil Co.’s No. 1 Sporer, 
SE SE SE Section 8-11n-13e, but it has been shut 
down at 1,200 ft. for some time. 


Work and rumors of work are increasing in this Forest City basin area adjacent to St. Joseph, Mo., as a re- 
sult of the first oil strike i2 Nebraska, near Falls City 
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KANSAS 


THE KANSAS CORPORATION COMMISSION was 
told Friday, November 10, that use of wider spacing 
of oil wells in its proration regulations would enable 
operators to develop oil reserves at less expense. 

“Wider spacing of wells aids the independent oil 
operators in that more reserves can be developed for 
the same money,” Don R. Knowlton of Bartlesville, 
Okla., Phillips Petroleum Co. engineer, said in urging 


adoption of 40-acre spacing for wells drilled in Kansas. : 


Mr. Knowlton pointed out that any allowable for- 
mula “should give full consideration to acreage to pre- 
vent drainage between wells.” 

The present allowable formula based on the log-log 
curve could be adapted to 40-acre spacing by varying 
the acreage factor, he added. 

Drilling of fewer wells on larger tracts also was 
proposed by Russell S. Knappen of Tulsa, assistant to 
the vice president, Gypsy Division, of Gulf Oil Corp.. 
and an engineer. Mr. Knappen said 20-acre spacing 
would avoid unnecessary drilling and oil pools could 
be adequately drained in Kansas on 40-acre tracts. 

He asserted “the difficulty with proration is that 
potentials are not taken frequently enough because a 
false assumption exists that a potential, once taken, 
is adequate for some time.” 

Discussing potential tests, Mr. Knappen said “there 
is no fairer method than the drawdown up to 3,000 
bbl.” but warned methods must be held within uni- 
form limits “to prevent terrific waste.” 

Under present proration in Kansas, if there were 
no more drilling, potentials of wells could be expected 
to drop 7 per cent in the next year, Mr. Knappen testi- 
fied. In contrast, he added, wells produced under 
open-flow conditions would deplete 60 to 70 per cent 
in the first year. 

Even 40-acre spacing would drain oil reservoirs ade- 
quately in Kansas, the Tulsa engineer said, adding that 
eastern Kansas development prior to 1917 was on the 
basis of one well to each 2% acres, and that the 
trend since the Eldorado boom has been toward 10- 
acre units. 


MICHIGAN 


THE PROPOSAL TO ESTABLISH 20-ACRE diagonal 
spacing as a drilling-unit program in Michigan fields 
was turned down by the Oil Advisory Board at its reg- 
ular monthly meeting last week. The action of the 
board met with the approval of J. P. Hoffmaster, super- 
visor of wells, who said it would not interfere with 
such spacing in the Wise field in Isabella County, 
where it has been in force since the field opened. The 
Wise field is not under state proration. 

The board approved five-acre spacing as a base 
unit in the Dundee field in Monroe County due to the 
density of the Trenton-rock formation which requires 
close drilling in order to obtain the most drainage. 
Operators, however, may use 10-acre locations in that 
field if they so desire. 


ILLINOIS 


ENACTMENT OF CONSERVATION LEGISLATION 
regulating the Illinois’ oil industry would prevent an 
annual loss of $27,000,000 resulting from wasteful 
production methods, President John Pugh of the In- 
dependent Oil Producers Association of Illinois asserted 
in Springfield. 

Mr. Pugh declared the need for a regulatory pro- 
gram is growing daily. 

“Last spring,” he said, “when this program for oil 
conservation was first started by our association, the 
daily loss from teful production methods exceeded 

. $20,000 a day. 

“With the increase in daily production we can add 
to that loss today $10,000 a day from one field alone— 
Salem-Lake Centralia—and another $45,000 a day from 
natural-gas gasoline wasted in the state. We can add 
more than $2,500,000 a month to Illinois’ present oil 
revenue.” - 

Mr. Pugh said the association favors a program to 
stabilize the Illinois industry, encourage more drilling, 
eliminate waste, insure fair treatment as between land- 
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owners, return to Illinois the price advantage which 
its geographical location gives it, and result in more 
ultimate recovery for each producing tract. Such a 
program, he declared, would increase earning power 
and would not harm any “efficient and legitimate 
branch of the oil business.” 


CALIFORNIA 


THE OVERWHELMING DEFEAT of the Atkinson 
oil-control bill which would have delegated the duties 
of running the California oil industry to the director 
of natural resources together with two other depart- 
ment heads was the most important event in California 
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during the current week. Producers, marketers and 
refiners have already got their feet down on the ground 
again and are proceeding with normal business but 
many will be faced with the necessity of. liquidating 
costs incurred in connection with the oil measure. 
Marketers are not any too sanguine over the outlook 
early next year as they fear the possible consequences 
resulting from cancellation of the Japanese trade treaty. 
Restriction of demand equal to the amount moved to 
Japanese markets annually will force operators to re- 
duce crude-oil production an equal amount. In the 
meantime, all indications point to the probability that 
Japanese buyers will move every barrel of oil they 
can buy before the deadline and thus when under 
normal conditions the export market is light the ship- 
ments this year will be heaviest late in the year. 


J. R. PEMBERTON, oil umpire in California, will con- 
tinue his work, now that the Atkinson oil control bill 
has been defeated at the referendum, and the Cen- 
Committee of California Oil Producers will con- 
in its efforts to keep crude production close to 
demand the assistance of the producers 


TEXAS 


A TEMPORARY INJUNCTION against enforcement 
of the current East Texas proration order was denied 
Humble Oil & Refining Co. last week by the three. 
judge court that heard the petition at San Antonio 
on October 10. The court, however, did not pass on 
the validity of the method of proration, so that it is 
expected that Humble will ask that the suit be set 
down for trial on its merits. Circuit Judge R. 5. 
Foster of New Orleans and District Judge W. H. At. 
well of Dallas signed the decree based on reasons ad- 
vanced in an accompanying opinion. District Judge 
T. M. Kennerly of Houston concurred in the decision, 
but dissented from the reasoning. In its supplemental 
petition Humble had attacked the order on three 
counts: Contending that like the enjoined order the 
current order prorated the field substantially on a per. 
well basis; that the increased top allowable from 
522,000 to 690,000 bbi. daily, would cause physical 
waste, and that the 20-bbl. minimum was not required 
by the law or the necessities of the case. 

The court pointed out in its opinion that under the 
injunction granted Humble against the old order, Hum- 
ble was permitted to produce 144 per cent of the 
amount granted it under the proration order when 
the field allowable was 522,000 bbl. The new order, 
said the court, gives the company 148 per cent of 
522,000 or 11.15 per cent of the increased field total 
of 690,000 bbl. (about 76,960 bbl. under the new order 
as compared with 75,880 bbl. daily under the order 
with a top allowable of 522,000 bbl.). In its conclusions 
of law the court held: 


“. , . The Railroad Commission has authority to pro- 
rate the amount each well shall be allowed to produce 
but its order must be reasonable and fair. The find- 
ings of fact by the commission are not conclusive and 
any party in interest has the right to appeal to the 
courts for relief. However, orders of the commission, 
promulgated after a hearing, are entitled to prima 
facie weight. Usually, courts do not permanently set 
them aside unless convinced they are invalid, after a 
hearing on the merits. In this case the interlocutory 
injunction was issued to prevent irreparable loss until 
a hearing could be had on the merits and final decree 
entered. It is apparent from the above facts that the 
order of September 29 does not deprive the plaintiff 
of the benefit of the interlocutory injunction hereto 
fore issued. There is no occasion to enter another 
interlocutory decree at this time.” 


THE RAILROAD COMMISSION, after first announc- 
ing that Rowan & Nichols’ five wells in the East Texas 
field (which-are producing under a federal court in- 
junction granted the company last summer) would be 
placed under the current proration order, later decided 
against such action and will continue to allow the 
wells to operate under the injunction until the case 
has been heard by the U. S. Supreme Court. Com- 
missioner Jerry Sadler stated the commission had 
decided such action was best in order to insure the 
commission’s right to appeal to the Supreme Court. 
This was in order not to render the question moot. 
The injunction under which Rowan & Nichols has 
been operating gives it an allowable of about 90 bbl. in 
excess of the amount the lease would have if placed 
under the commission’s order. 


ANOTHER COURT ATTACK on the commission’s 
East Texas method of prorating production is expected 
to be filed in the near future. This attack will be 
made by operators on the west side of the field, who 
have formed the “Committee of West Side Operators,” 
in an attempt to obtain an adjustment in the allow 
able of their wells to offset the drainage to which 
they are being subjected by the natural water drive 
to the east. Chairman of the newly formed body ' 
J. H. Edwards of Maco Oil Co., Henderson, while Jack 
Blalock, Houston, has been engaged as counsel with 
F. N. Spellers as engineer. 


SUIT CHARGING 49 EAST TEXAS OPERATORS 
with violations of the laws against stream pollution 
was filed in Dallas last week. The named defendants, 
which include several major’ companies and largé 
East Texas operators, operate wells in the southwest 
edge of the field which produce large quantities of 
salt water. 
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Just the Opposite 


Government officials, seeking excuse for extending 
federal control over the oil industry, currently reflected 
at the Cole committee hearings, are pointing to the de- 
feat of the California conservation bill and the delay of 
action in Illinois, as exhibits for their contention. 

A little study of the conditions in these two states 
should convince Washington that back of these situa- 
tions is the popular feeling against any further extension 
of governmental control over business. 

One of the controlling factors in California was 
the voters’ fear that approval of state conservation might 
mean higher prices for petroleum products. 

Having in mind the developments of the past sev- 
eral years there is a stronger and stronger feeling among 
the rank and file of Americans that governmental inter- 
ference in business means higher prices to them. The 
plowing under of crops, the slaughter of little pigs, and 
numerous other expedients of the federal Government's 
experiments in the economics of scarcity are blamed for 
higher living costs. 

Due to the voluntary accomplishments of opera- 
tors in California, consumers in that area, as in all other 
sections of the country, are purchasing their petroleum 
products, accompanied by super-service, on a basis not 
approached by anything else that they buy. 

Confronted constantly by the results of the boot- 
strap economics of Government, it is not to be wondered 
at that many voters, having no clear understanding of 
the issue involved in oil legislation, should play safe and 
be satisfied with things as they are. 

California operators acting voluntarily have been 
able to iron out most of the difficulties with which the 
industry in that state has been confronted, and there is 
every reason to believe they will continue to do so in 
the future. Approval of the conservation act would have 





been helpful to California operators and it is certain 
that a similar act will eventually be approved. Mean- 
while the consumers supplied by the west coast certainly 
have no cause for complaint. 

As to Illinois, the postponement of state action 
there simply reflects the fact that the people of that state 
are still not familiar with the fundamental conditions in 
the industry. 

It takes time to bring about the right attitude on 
the part of the voters and there is no reason to believe 
this cannot be accomplished in Illinois as in other states. 

State officials and organizations representing 
groups of voters in that state have made it clear they 
are unalterably opposed to any form of federal control. 

The main point here is that the application of con- 
servation principles, regardless of the action of govern- 
mental agencies, to a large extent depends upon the 
good faith of the industry itself. 

There has not been an important conservation 
principle applied which was not developed within the 
industry and its application made possible through the 
cooperation of the large majority of the industry. Oper- 
ators, as a group, have realized the necessity to conserve 
our petroleum resources, both as a protection of the na- 
tion and themselves, and have worked out the plans 
through which this has been accomplished. 

The minor exceptions should not be permitted to 
obscure the rule of good conduct to which the industry 
has subscribed, or criticism of state regulation be made 
an excuse for extension of federal control which is not 
wanted, either by the industry itself, or by its consumers. 

The greatest contribution that official Washington 
can make to the oil business and all business is to con- 
duct its fiscal affairs so that the citizenry once more will 
have confidence in governmental judgment and integrity. 





Wildcats, Oil Shows Accelerate 


Interest in Mississippi 


| aroma si oil play continued strong this week, 
with leasing heavy in many sections and new wild- 
cats staked. Activity is centering in the Vicksburg- 
Jackson area ,interest being shared by the Northwest 
Alabama basin, extending into northeastern Mississivpi 
Oil seepage in Wilkinson County and oil and gas shows 
in Itawamba and Kemper County wildcats were re- 
ported. The Tinsley field, Yazoo County, is ex»ected to 
be extended on the west and east early next week. 

The Tinsley field is producing about 325 bbl. daily, 
with about 20,000 bbl. of cumulative production. Of the 
five drilling tests, two are nearing the pay. Jones & 
O’Brien Brothers’ No. 2 Stevens, C SE NE Section 13- 
10-3, east offset to their No. 1, is coring below 4,480 ft. 
in the Selma horizon; first oil saturation logged at 4.475 
ft. This offsets the best well in the field and is an east- 
edge test. 

On the west edge Union Producing Co.’s No. 1 Friley, 
Section 14-10-3, % mile west of the discovery, is corine 
for the Selma pay. On the north, Union’s No. 1 Stevens is 
coring below 5,630 ft. after another show of oil. A 
2-mile-east outpost, Yazoo Refinery, Inc.’s No. 1 Frank 
Brooks, is rigged up and expected to spud shortly. 

The north outpost, Edgar Johnson and others’ No. 1 
Brumfield, SE cor. Section 2-10-3, has a derrick up. 
This test is northwest of Tinsley townsite and over 
1 mile north of Union’s Stevens test. Jones & O’Brien 
have staked location for No. 3 Stevens, north offset to 
Union’s Stevens; Harry Hanbury and others have made 
location for No. 1 Brooks in Section 17-10-2 near the 
Yazoo Refinery location; and Union Producing Co. is 
rigging No. 2 Woodruff in Section 13-10-3. 

Prospects for a third horizon faded as Union Produc- 
ing Co. tested salt water in a sand cored at 5,.493-5,508 
ft. in No. 1 Stevens, deep test on the north edge of pro- 
duction. The éolored oil sand cored was given a drill- 
stem test at 5.486-5,508 ft. using %-in. choke top and 
bottom. In 13 minutes the recovery was 3,800 ft. of salt 
water with a working pressure of 10 lb. The test is 
coring in the Tuscaloosa formation. 

Recently an oil sand at 4,865-77 ft. in the Eutaw 








WILLIAM R. MITCHELL, 64, of Dallas, Tex., builder 
of pipe lines, died November 12. A native of Scotland, 
he went to Texas 27 years ago. He had been in the 
pipe-line construction business in Pennsylvania, New 
York, Texas, and Oklahoma since 1907. 





O. R. JEFFERS, of Midland, Tex., independent oil oper- 
ator, was killed accidentally while hunting near Carls 
bad, N. M. Head of Jeffers Oil Co., he went to Wichita 
Falls in the early days and was one of the first drillers 
to find production in the Olney field. 





JAMES W. MATTHEWS, 67, oil producer and refiner, 
of Bradford, Pa., died on Sunday, November 13. De- 
ceased was a member of the oil firm of Johnston & 
Matthews. He pioneered in the business of casing- 
head gasoline extraction and assisted in the organiza- 
tion of refineries in the Bradford and Allegany fields. 





JOHN C. MILLER, 73, special sales representative of 
Mid-Continent Petroleum Corp., Tulsa, died November 
13. Mr. Miller, who became a tank-wagon salesman for 
Atlantic. Refining Co, in Philadelphia, Pa., in 1888, was 
said to have had more years of oil sales experience 
than ary other man in the Southwest. In his first job 
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formation tested 2,900 ft. of 36 gravity and one joint 
of gas-cut mud on a drill-stem test at 4,860-77 ft. This 
lies below the Selma section which is producing the 
three present wells. 


Wildcat Locations 


Another Yazoo County wildcat was staked, Conroe- 
Wilcox’s No. 1 Stubblefield, Section 25-12-lw, 20 miles 
northeast of the Tinsley field, 8 miles east of Yazoo 
City and 4 miles north of Benton. Material is being 
moved in. 

Hinds County’s deepest wildcat, Mississippi Basin Oil 
& Gas Co.’s No. 1 Gaddis Farms, Section 17-7n-2w, be- 
tween Bolton and Edwards, was reported coring below 
5,500 ft., having topped the Selma chalk at 4,856 ft. 
Byrd-Frost and others’ No. 1 Gaddis Farms, Section 12- 
6n-3w, between Jackson and Vicksburg, was spudded. 


Northwest Alabama Basin 


Northeast Mississippi’s only active test, G. C. Grasty 
and others’ No. 1 Kentucky Lumber Co., Section 7- 
10s-10e, near the Alabama line, reported a showing of 
oil or gas at 560-70 ft. in hard lime. It is drilling below 
850 ft. A second wildcat has been staked, and Willmut 
Oil & Gas Co.’s No. 1 Roberts, Section 18-13s-17w, in the 
Amory gas field of Monroe County is rigging up. 


Seepage Investigated 

An old oil seep on the Mississippi River in Wilkinson 
County was again apparent, due to the low stage of the 
river. H. M. Morse, supervisor.of the state Oil and Gas 
Board, investigated the seep in Section 3-l1n-5w and 
reported it very evident for about 300 ft. along the 
river bank. Acreage in the vicinity is blocked by Sun 
Oil Co. Considerable gas seepage is also reported about 
1 mile east of Fort Adams on the Buffalo River. 

In Kemper County, East Central Mississippi, M. R. 
Crabb and others’ No. 1 W. T. Caldwell, NW SE Section 
25-9n-15w, is reported to have tried to blow out at 2,100 
ft. The test is near Daleville, north of Meridian. 


he rode on a wooden-wheeled horse-drawn wagon, de- 
livering kerosene and lubricating oils in buckets direct 
to groceries. He went to Oklahoma in 1917 as sales 
manager in Muskogee for Oklahoma Producing & Re- 
fining Co., later acquired by Pure Oil Co. He joined 
Mid-Continent in 1925. 


Special Federal Jury Indicts 
California Companies 


LOS ANGELES, Calif., Nov. 14—A special federal 
grand jury today indicted more than two score oil 
companies on charges of conspiring to control the 


Village of Lagunil 


"meee Venezuela, Nov. 14.—Explosion of a gaso- 

line lamp in a shore saloon started a fire which 
virtually destroyed the village of Lagunillas, built on 
stilts at the edge of Lake Maracaibo, Monday night, 
causing deaths estimated at more than 500 and damage 
exceeding $1,000,000. The population of Lagunillas 
was about 2,500. A bridge connecting the stilted 
village with the mainland was burned soon after the 
fire started, cutting off escape. Floating patches of 
heavy oil on the surface of the lake caught fire and 
increased the difficulty of reaching safety. 

Many of the occupants of the lake houses were 
employed by oil companies with operations in that 
district. Others made their living by fishing. The 
lake homes—crude and roughly built structures—were 
preferred to homes on the land because of freedom 


price of retail gasoline In violation of the antitrust act. 

The indictments were returned after several monthy’ 
investigation in which prosecutors sought to deter. 
mine the reason for the “remarkable stability” jn 
gasoline prices in California. 

The defendants are Standard Oil Co. of California, 
Texas Co., General Petroleum Corp., Richfield oj) 
Corp., Shell Oil Co., Inc., Tide Water Associated Oi! Co., 
Union Oil Co., Gilmore, Rio Grande, Seaside, Signa). 
Sunset, Aromaline, Inc., R. R. Bush, California Oi) @ 
Refining, Century, Caminol, Eagle, East-West, El Cam. 
ino, El Tejon, Envoy Estado, Exeter, Fletcher, Hancock, 
Harbor, Kern, MacMillan, Mercury, Mohawk, Norwalk, 
Olympic, Pan-Pacific, Petrol, Rothschild, Socal, Tri. 
angle and White Star companies, Independent Refip. 
ers Association of California, Inc., and Fair Practices 
Association. 

The Government charged the defendants brought 
about the organization of two associations, the Fair 
Practices Association, composed of major and all but 
one of the secondary concerns, and the Independent 
Refiners Association of California, Inc., which con- 
sisted of one secondary company and a group of inde. 
pendents. 

The indictment set forth as evidence of conspiracy 
a program of purchases by majors of gasoline pro- 
duced by independents; arbitrary prices designed to 
eliminate competition, and that with the major com- 
panies making such purchases the independents agreed 
to maintain prices for the rest of their gasoline at or 
about the same level. 

The indictment further charges that independent 
refiners were allotted fixed quotas which had the 
effect of limiting the amount of gasoline each could 
produce. 


THE MARKETS* 


CRUDE OIL: Production in Texas increased 261,949 
bbl. per day in the past week, which, together with in- 
creases in California and Oklahoma, brought the increase 
in the United States to 291,093 bbl. per day. A 5-cent 
increase in Bloomingdale and Columbia, Michigan, 
crudes and a 3-cent increase in West Branch, Michigan, 
crude were posted, and the Standard Oil Co. of California 
posted prices in the Coles Levee and Richfield Western 
fields in Kern County, California, for the first time, 
ranging from $1 for 27 gravity up to $1.61 for 46 gravity 
and above. 

REFINERY: Softness prevails generally in gasoline, 
with growing concern manifested over mounting stocks 
and failure of oversea demand to make predicted reduc- 
tions in accumulations at the Gulf. Lubricating oils hold- 
ing; extremely tight in Gulf Coast area. Wax keeping 


its gains. Heating oils stronger as delayed wintry 
weather arrives. 
TANK WAGON AND POSTED DEALER: Changes 


confined to local adjustments in scattered areas. 

FINANCIAL: Oil issues declined to the lowest point 
touched since mid-September, but their average perform- 
ance has been slightly better than that of the general 
list. Average of 30 representative stocks for week end- 
ing November 10: High, 28.58; low, 27.37; close, 27.57. 
Week ending November 4: High, 29.05; low, 27.07; 
close, 28.60. 

*Detailed information in market section. 


las Destroyed 


from mosquitoes, cooling breezes, and the ease with 
which garbage and other waste material could be dis- 
posed of. 

The Gulf, Lago, and Shell companies have oil opera 
tions at this point, many of them out in the lake. 
All these companies have camps on made ground in 
the swampy area near Lagunillas. The parcels (cor 
responding to leases in the United States) are usually 
% mile wide and 1% miles long, paralleling the shore 
of the lake, which is 60 miles wide and 200 miles long. 

The floating patches of 17-gravity crude, after being 
exposed to the weather, becomes thick and slow-burt- 
ing. Some victims lost their lives through leaping into 
the water. Several score were reported to have crowded 
a launch, which overturned while trying to make the 
shore. Lagunillas is a shipping point for oil produced 
in that region. 
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Amerada Develops Special Rotary Drill Stem for 


Simultaneous Electrical 
Logging and Drilling 


By PAUL REED 


ECOGNIZING the striking advantages to be 
R gained through instantly and continuously re- 
cording the formations penetrated in the course 
of drilling a rotary well, Amerada Petroleum 
Corp., in a research program which has been car- 
ried on for nearly 5 years, has developed electric- 
logging equipment to accomplish this result. 

This work has been conducted under the direc- 
tion of C. V. Millikan, chief engineer for the com- 
pany. It has been done under the direct super- 
vision of David G. Hawthorn, development engi- 
neer, with the assistance of John E. Owen, of the 
laboratory of the Geophysical Research Corp. 
where all recording and control apparatus has 
been designed and assembled. Horance Payne and 
J. L. Coulson, junior engineers with the company. 
have also played important parts in the construc- 
tion and operation of the equipment. 

In 1938 and 1939 five wells were drilled with 
this equipment. Last year one well was drilled in 
the Langston pool, Oklahoma, to 4,900 ft. and two 
wells were drilled in the Fairbanks pool, Texas, 
where the special drill stem was used to an ap- 
proximate depth of 5,000 ft., since this was the 
total length of the special pipe available at this 
time. These two Fairbanks wells were ultimately 
completed at a depth of 6,800 ft. with conven- 
tional equipment. This year another Fairbanks 
well was drilled by the same method and also a 
well was drilled at Haskell, Tex. Amerada Petro- 
leum Corp. will now use this method for record- 
ing formations in the drilling of its No. 10 Berk, 
in the E. G. Rector Survey of Anderson County, 
in the Cayuga field, Texas. The well was started 
about November 15. 


The first work on a method for simultaneously 
logging and drilling was done a number of years 
ago by Dr. J. C. Karcher, president of Geophysical 
Service, Inc. At that time interest shown in elec- 
trical logging was growing rapidly, and, appreciat- 
ing the enhanced value of an electric log if it 
could record conditions of the formation, the in- 
stant it was first cut by the bit, he developed a 
small string of special core-drill pipe and secured 
basic patents. Amerada later came into the pic- 
ture to develop the process to standard rotary 
drilling. In 1935 work was started on this project 
and for 2% years was carried on in the East. 
working out constructional details at manufactur- 
ing centers. The last half of 1937 was spent assem- 
bling all equipment at the company’s shops at 
Seminole, Okla. 


The equipment consists of specially constructed 
kelly, drill pipe, tool joints, and drill collars. Re- 
cording and control equipment is centered to a 
large extent in a house trailer. Only the front part 
of the trailer is required for this purpose, as seen 
in the illustration, the remainder being fitted in 
the usual manner as living accommodations for 

(Continued on Page 96) 
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Five wells have been drilled with an electrical 
record of formations being made while the drill 
stem was making hole. The first four wells were 
in proven areas while the last one drilled was a 
wildcat. All wells were resurveyed after com- 
pletion by the conventional method. The com- 
pany will use this method on a sixth well 
started in Texas this month. 
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Below: Special drill pipe shown standing 

in derrick at Kleiner well. Hanging over 

the hole is the bakelite insulated drill col- 

lar. Left, below: Section of electrical log 
taken on Kleiner well 
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Refinery Expansion 


Ethyl Corp. Will Spend $4,000,000 
On Expansion Program 


A $4,000,000 plant expansion program is announced 
by the Ethyl Gasoline Corp. Manufacturing facilities 
at Baton Rouge, La., will be enlarged to meet the in- 
creasing needs of petroleum refiners for higher anti- 
knock gasoline, according to E. W. Webb, president 
of the corporation. Construction work will begin im- 
mediately. 

A plant for manufacturing tetraethy! lead, processing 
plants for raw materials including an additional ethyl 
chloride plant, added capacity for the electrolysis of 
salt brines to manufacture metallic, sodium and chlo- 
rine gas and other improvements are planned. This 
project will require the employment of between 800 
and 1,000 men for construction, covering a period of 
about 1 year, and will be contracted for and done 
under the supervision of E. I. du Pont de Nemours & 
Co., which company has contracted with Ethyl to oper- 
ate a substantial portion of the plants at Baton Rouge 
owing to the former’s long experience and technique 
developed in similar manufacturing operations at 
Deepwater, N. J., and Niagara Falls, N. Y. 


Illinois Refinery Adds 
Ethyl Blending Plant 


Maynard Taxman, secretary-treasurer of the Advance 
Refining Co. of Centralia, Ill., announces installation 
of an ethyl blending plant, the first unit of its kind 
to be installed at a refinery in the new Central Coal 
basin. 

The unit will be used in the manufacture of the 
company’s regular leaded gasoline. The new equipment 
was installed under the supervision of B. G. Crane, a 
representative of the Ethyl Corp. 


Indiana Cooperative Plans 
Refinery for Mount Vernon 


The Indiana Farm Bureau Cooperative Association, 
Inc., has completed plans for erection of a refinery in 
the near future on a site northwest of Mount Vernon, 
Ind. It will cost approximately $250,000. 

The association has bought river-front iand from 
John H. Moeller, to permit use of the Ohio River for 
transportation of oil. Ralph Booker, assistant manager 
of the association’s oil division, will be refinery man- 
ager. The plant’s capacity will be 2,500 bbl. daily. Dis- 
tillate, tractor fuel, residual fuel oil and all grades 
of gasoline and kerosene will be manufactured. 


Transport Oil Refinery is 
Completed at Dupo, Ill. 


Latest of the small southern Illinois refineries to be 
completed is Transport Oil & Refining Co.’s 1,500-bbl.- 
a-day skimming plant south of Dupo, St. Clair County. 
in the far southwest part of the state. The plant is 
reported starting operations. It is adjacent to the 
Plank Road oil pool, in which there has been consid- 
erable development recently, and reportedly will oper- 
ate partly on crude from there and partly from the 
East. This is the twenty-fourth small refinery to have 
been placed in operation in the last 2 years on south- 
ern Illinois crude. 


Refinery Under Construction 
At Kalamazoo, Mich. 


MOUNT PLEASANT, Mich.—Peerless Purchasing Co. 
of Detroit has a 1,000-bbl. capacity straightrun refinery 
under construction at Kalamazoo, Mich., scheduled to 
go on stream late in November. It will be the first 
refinery at Kalamazoo and will buy crude from south- 
‘western Michigan fields. It will be the fourth new 
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plant for Michigan this year. 
with a 3,000-bbl. straightrun plant at Starks, near 
Plymouth, Mich., is installing a new still and fraction- 
ing tower which will step up the plant’s capacity to 
4,000 bbl. daily. 


Pantagon Refining Co., 


Quaker State Starts Furfural 
Solvent Unit Construction 


OIL CITY, Pa.—The Quaker State Oil Refining Corp. 
is starting work on the erection of a furfural solvent 
extraction unit at each of its Farmer’s Valley, Pa., and 


St. Mary’s, W. Va., refineries. A new boiler house js 
also under construction at its Emlenton, Pa., refinery. 
The company expects to install a furfural unit at the 
Emlenton plant later. 

This work follows the completion of a gasoline im- 
provement program which entailed the installation of 
midget catalytic polymerization units at Farmer’s Val. 
ley, St. Mary’s, and Emlenton. The former was put 
on stream in April and the others only recently. The 
corporation’s fourth refinery at Oil City is a partner 
in the cooperative polymerization plant there. 
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Texas Carbon-Black Tax 


The Texas state tax on carbon black must be paid 
on the actual market value of each type of black pro- 
duced, Atty. Gen. Gerald C. Mann has advised Comp. 
troller George H. Sheppard. Heretofore the tax has 
deen collected on a basis of the average value of the 
output. 





Natural Gasoline 


Carter’s Pressure Plant 
Is Nearing Completion 


CENTRALIA, Ill.—Carter Oil Co.’s pressure mainte- 
nance gas plant in Louden Township, Fayette County, 
is nearing completion. The plant will have a capacity 
of 30,000 gal. of gasoline daily. Another maintenance 
plant, recently doubled in size, also is being operated 
by the company in another section of the field. It has 
a capacity of 5,000,000 cu. ft. of gas daily. 


Lone Star Will Build Recovery 
Plant in Cayuga Field 


The Lone Star Gasoline Co. announced construction 
of a $190,000 distillate recovery plant in the Cayuga 


field, East Texas. The recycling plant will extract 
gasoline from natural gas. The gas later is returned to 
the reservoir for transfer into the company’s gas lines. 

Chairman T. B. Gregory said Lone Star and three 
other large companies pooled their acreage to build 
the plant and drill three wells, which are practically 
completed. The total cost will be nearly $300,000. He 
said the wells will produce 50,000,000 to 60,000,000 
cu. ft. of gas daily and each million cubic feet will 
yield 35 bbl. of distillate. 


Natural Gasoline Production 
Increased in United States 


The production of natural gasoline increased in Sep- 
tember 1939, according to a report prepared by the 
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(Thousands of gallons) 
September August Jan.-Sept Jan.-Sept At re- 
1939 1939 1939 938 fineries 
ee CR oa 5a cc ah cet Se ii bc oe iw het bod eae eas. OU to dd ee sine wig 7,602 
Do PP ee Per Sika geal’ xo esas 4,492 4,019 48,168 48,554 672 
Illinois, Michigan, Kentucky .. 1,195 1,103 10,290 9,247 2,352 
nn” TORE SEe Saat Aree 34,531 25,281 322,758 351,642 3,654 
Oklahoma City ............ 7,856 779 76,715 108,323 
Osage County . 4,349 2,974 37,529 40,967 
Seminole 9,675 7,032 90,118 92,133 
SEE re eee POE Co ee ere 9,022 9,500 118,396 110.219 
Kansas 4,552 3,890 41,899 40,231 84 
iiss 008 «C8 o Ge LA Here Gite eee 62,770 43,751 505,757 508,270 5,922 
Gulf 8,985 5,416 56,770 47,137 5,082 
East Texas 16,666 9,422 138,790 143,027 
Panhandle 20,478 16,870 172,270 183,042 
 -..—. > io s sc eae do Sean Os tae 2,271 2,013 19,776 19,877 
I oy, oe 6 Cie 00 5,348 4,65 48,201 4.225 
RRR RE 2. a SO ae ak eae eee 9.022 5,375 69,950 60,962 covecs 
eS ERIE ais RR St ot * oes Nee Oe 8,275 7,133 65,359 70,793 84 
Arkansas 2,122 1,967 19,106 18,602 504 
Rocky Mountain ............. 7,414 5,363 65,013 59,708 5,166 
Pe CS a Sere % 48,193 50,293 457,044 494,203 i" 270 
Huntington Mage sie, toy ae a, dod 2,690 2,828 25,927 32,131 
Kettleman Hills ........... 10,906 581 121,737 138,560 
Long Beach .. 7,390 7,315 4,902 69,155 
Santa Fe Springs ......... 4,662 4,873 43,800 47,823 
Ventura Avenue ............. 4,992 5,141 45,294 44,442 
ee O8 WERE... .\. .'. chases 17,553 7,555 155,384 162,092 
NE =? 56, gee ec Vk ele se woe ho MS Sh ou 8 . 173,544 142,800 1,535,394 1,601,250 107,310 
Daily average ie G See a ark aa gio pod o 'saacie Ag 5,785 ,606 5,624 5,865 esses 
Total (thousands of barrels) ............ 4,132 3,400 36,557 38,125 2,555 
ee re ee ee ee ee 138 110 134 140 
RECEIPTS AND DELIVERIES OF NATURAL GASOLINE, BY DISTRICTS, SEPTEMBER 1939 
(Thousands of gallons) 
cr Deliveries Receipts 
70 refin- To job- At refin- By job- 
owned bers and ery. -owned bers and 
ee bu k plants. retailers Exports pasnantie b . os retailers 
pee eet 5s bast Feta code A Oe Mea a ewe 162 16 307 
polasieee 2,657 *323 2, 813 478 2,780 323 1, 331 
jana, Illinois, Kentucky, ‘ete. 838 Speed 543 8 17,977 4,751 2,151 
Okla SSP at ee 32,774 4,496 1,224 47 18,991 36 1,128 
Kanees, Missouri, kl tae grange 5,108 163 ‘ 225 11,393 455 152 
SS Sree or ee A 1,669 ? 
wane UE... dn nbines aa 18,649 ; 1,409 16,091 | 46,431 998 2,913 
Louisiana and Arkansas ...... 934 341 W Wareoeae 4,709 341 1,370 
Rocky Mountain .............. 6.844 24 52 6,186 94 68 
California . i v-tien ndahe 46,225 ree SA 240 2,226 46,225 240 
0 RRR eas Bh ye Pe es ee 154,854 7,014 9,660 19,236 154,854 7,014 9,660 
Daily average ............ 5,162 234 322 641 5,162 234 322 
Total (thousands of barrels) 3.687 167 230 458 ; 3, gid 167 230 
Average V.p. .........:.. 21.6 15.9 14.7 18.4 1.6 15.9 14.7 
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Bureau of Mines. The daily average in September was 
5,785,000 gal., compared with 4,606,000 gal. in August 
1939. The large gain raised production higher than 
it was prior to the 15-day shutdown. The outstanding 
increases were in East Texas, Panhandle, and Texas 
Gulf districts. 

Stocks continued to decrease and totaled 247,442.000 
gal. on September 30, 1939. This was 30,786,000 gal. 
less than reported for August 1939 and 95,256,000 gal. 
less than on hand September 30, 1938. 

Shipments to jobbers and retailers increased from 
8,694,000 gal. in August to 9,660,000 gal. in September 
and exports from 15,346,000 to 19,236,000 gal. 

The average vapor pressure of all shipments in- 
creased, and the weighted average for all movements in 
September was 20.7 lb. compared with 19.2 lb. in August 
and 19.6 in September 1938. Since about March of this 
year the average vapor pressure has consistently run 
ahead of the corresponding pressures of 1938. 


Natural Gas 


Texas Natural Gasoline 
And Gas Increase 


AUSTIN, Tex.—Statisticians of the Railroad Com- 
mission reported that dry gas production in Septem- 
ber of 2,363,515,000 cu. ft. daily was up 15.3 per cent 
over August and 5.3 per cent over July. 

An increase in casing-head gas production of 227,227,- 
000 cu. ft. daily to 1,220,189,000 cu. ft., the engineers 
reported, resulted in a corresponding increase of pro- 
duction of gasoline which rose 2,209,264 gal., an aver- 
age of 0.914 gal., was recovered per 1,000 cu. ft. 
processed, with gasoline plants taking 2,415,835,000 
cu. ft. of gas daily. 

Carbon black production of 1,301,328 lb. daily was 
14.4 per cent over August and 5.2 per cent over July, 
and the greatest since the first of the year. The plants 
recovered 1.47 lb. per 1,000 cu. ft. of gas. 





Oklahoma Supreme Court 
Ruling on Responsibility 


The Oklahoma Supreme Court ruled that a gas com- 
pany operating as a public utility is responsible for 
keeping its lines in condition to furnish its customers 
with an adequate supply of gas. 

Under the ruling, the Oklahoma Natural Gas Co. of 
Tulsa must pay $30 damages to Addie Pack and $70 
damages to her granddaughter, Phyllis Madison, who 
suffered serious colds in January, 1937, when gas serv- 
ice failed at their Tulsa residence. It was brought out 
that gas lines had filled with moisture which had 
frozen and blocked the pipes. 


Plant Valued at $100,000: 
Auctioned for $30 


CLARENDON, Tex.—The Clarendon property of the 
City Gas Co., a natural-gas distribution plant valued 
at $100,000, was sold at public auction for $30 to sat- 
isfy a $10.48 judgment and cost returned in justice 
court August 2. Bert Smith, Donley County gin man, 
was the successful bidder in the sale conducted on 
the courthouse steps by a precinct constable. 

The sale was called to satisfy a judgment by Justice 
W. A. Davis in a suit filed by County Judge R. Y. 
King. : 


Madison Case Appeal 
Supreme Court Hears 


WASHINGTON, D. C.—The Supreme Court took under 
Consideration the question whether federal District 
Judge Patrick T. Stone acted correctly in dismissing in- 
dictments against 11 defendants in the Madison, Wis., 
oil case, 

Thurman Arnold, assistant attorney general, argued 
the procedure “puts a premium on inattention” by the 
judge and “makes the jury verdict purely advisory.” 

Weymouth Kirkland, Chicago attorney, replied that 
“instead of causing the judge to lose his sense of respon- 
sibility, it has the opposite effect.” 
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Pipe-Line 





Activity 


Work in progress on one section of the recently completed Sohio Corp.'s 10-in. line from Salem field to Stoy, Il. 


Illinois Commission Asks 
Reduction in Rates 


WASHINGTON, D. C.—Attorneys for the [Illinois 
Commerce Commission and the Federal Power Com- 
mission filed a motion with the F.P.C. asking that the 
commission order an immediate reduction in rates 
charged by Natural Gas Pipe Line Co. of America 
and its subsidiary, Texoma Natural Gas Co., without 
waiting for termination of the hearing in progress on 
the case. This marks a new step in natural-gas rate 
cases. 


In making the motion, the attorneys contended that 
the evidence submitted by the companies as to the 
going value and rate of return establishes that the 
rates now charged are “unjust and unreasonable.” The 
motion contended that a fair rate of return to the 
companies would be not more than 6 to 6% per cent. 

Federal Power Commission officials stated that this 
represents the first attempt to define a fair rate of 
return in a natural-gas rate case. 


Comanche Wins Claim It Is 
Not Common Carrier 


AUSTIN, Tex.—The Railroad Commission sustained 
the contention of Comanche Pipe Liné Corp. that it was 
not a common carrier and therefore the commission did 
not have jurisdiction to establish a rate. 


Operators in the Pecos County area served by the 
system had petitioned the commission to establish a 
rate, and the company contended that it was not within 
the common carrier statute and was sustained in an 
order signed by Chairman Lon A. Smith and Commis- 
sioner Jerry Sadler. Commissioner E. O. Thompson did 
not sign it. 


Valley Pipe Line Plans 
Extensions in Texas 


FORT WORTH, Tex.—Four fields in three South 
Texas counties will be served by extensions of the Val- 
ley Pipe Line Co.’s crude-oil line, Frank T. Murchison, 
San Antonio, president of the company, announced. 
Work on the line is expected to start this month. 

Surveys are under way to build a 25-mile extension 
to the Sun’s Las Cuevitas field in northern Starr Coun- 
ty, which is producing about 15,000 bbl. per month; an 
extension from Tanque, the new Rincon field in 
Starr County, and to Standard’s Alta Mesa field in 


Brooks County. These two extensions will be about 
50 miles in length, 

Several pump stations will be built along the line, 
which will vary from 4 to 4% in. in diameter. Field 
headquarters for the company are in McAllen under 
the management of H. H. Hensley. The oil is piped from 
the main booster station to McAllen to Port Isabel, 
where it is loaded on tankers. 


Line From Colorado Field 
Planned by Humble 


HOUSTON, Tex.—Humble Oil & Refining Co. will 
build an 8-mile pipe line from the Colorado field in 
southern Jim Hogg County to the line at the Charco 
Redondo field, which is connected with port facilities 
at Ingleside. Humble has 14 producing wells in the 
Colorado field. It is estimated the extension will cost 
more than $40,000. 


West Michigan Consumers 
Project is Approved 


SAGINAW, Mich.—The Michigan Public Service Com- 
mission has approved the project of the West Michigan 
Consumers Co. to lay a gas pipe line from the Walker 
and Wyoming fields in Kent County to the terminal 
of the company’s present line in the Michigan field. The 
company will buy and transport casing-head gas from 
the Kent County field, much of which is now said to be 
going to waste. The company’s plans include a supply 
of gas for the city of Grand Haven, 
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Petroleum Equipment Suppliers 
Association Elects 


CHICAGO, Nov. 15.—The Petroleum Equipment Sup- 
pliers Association elected E. S. Dulin, president, Byron 
Jackson Co., Los Angeles, as president for 1940, suc- 
ceeding John L. Shakely, president, Frick-Reid Supply 
Corp., Tulsa. E. W. Gildart, Norvell-Wilder Supply 
Co., Beaumont, Tex., is the new vice president, and 
Wharton Weems, Houston, was reelected executive 
counsel. 

Directors named included J. L. Shakely, W. M. 
Bovaird, Guy A. Thompson, Frank Hinderliter, J. R. 
Brooks, all of Tulsa; Earl W. Miller, Oklahoma City; 
A. A. Moody and John Larkin, St. Louis, and D. R. 
Brown, Coffeyville. ’ 
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Venezuelan Treaty Arouses 


Outburst of Criticism 


ASHINGTON, D. C., Nov. 13.—The recipro- 
W cal trade agreement with Venezuela, the 
important part of which is a reduction in the im- 
port tax on crude, petroleum and fuel oil, has 
aroused opposition to the administration’s foreign 
trade policy which is certain to have serious re- 
percussions in the next session of Congress. 

Criticism has already come from the Independ- 
ent Petroleum Association of America and the Na- 
tional Coal Association. Several members of Con- 
gress have also expressed their, hostility, includ- 
ing Rep. Wesley E. Disney of Oklahoma. The 
I.P.A.A. statement, issued by Gen. Counsel Russell 
B. Brown, hinted the agreement was a deal be- 
tween the State Department and certain major oil 
companies interested in increasing imports, while 
John D. Battle, executive secretary of the National 
Coal Association, declared the coal industry will 
continue its fight to keep out low-priced fuel oils. 

Petroleum is the only competitive product af- 
fected by the Venezuelan agreement, as the other 
concessions by the United States are wholly on 
tropical products not produced in this country. 
The United States agreed to keep on the free list 
petroleum and fuel oil for ship supplies. But pe- 
troleum bears the full brunt of the duty conces- 
sions made in return for reductions in Venezuelan 
duties on manufactured products. 

The reciprocal trade agreement program has 
been under increasing criticism in Congress. The 
law under which United States duties and import 
taxes may be reduced through trade agreements 
with other countries expires on June 12, 1940, so 
congressional opposition will come to a head dur- 
ing the next session. It is believed the law will 
either be permitted to lapse or be drastically 
amended, perhaps by requiring Senate ratification 
of any trade agreements, and there may even be 
an attempt to repeal the law before June to pre- 


ELECTRICAL LOGGING 


(Continued from Page 93) 


the observers. The recording and control equip- 
ment in the trailer is connected to associated parts 
on the derrick floor through a set of electrical 
weatherproof cables. In addition to supplying 
leads for the main recording circuit, these cables 
also provide for communication between the trail- 
er and the derrick floor and for automatic opera- 
tion of the recording equipment as the hole is be- 
ing drilled. 


The kelly has been constructed to contain 
an electric cable which connects to a brush 
box mounted at the top and immediately below 
the swivel. The electrical circuit for electrical. log- 
ging is established through the brush box to the 
bit by means of a section of cable built into each 
joint of drill pipe. This cable is held inside a 
small conduit brazed to the inner periphery of the 
pipe. With the exception of the conduit, the drill 
pipe is entirely standard. Electrical connection is 
made between joints by means of specially de- 
signed pairs of electric terminals integrally fixed 
and permanently mounted in the tool joints. When 
a tool-joint pin and box are screwed together, the 
two terminals engage and automatically establish 
the circuit and insulate the conductor from the 
mud stream. In order to accommodate the ter- 
minals, too] joints have been altered but deviate 
only slightly from conventional design. Pipe is 
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vent the State Department from concluding agree- 
ments now under negotiation. Major opposition 
eenters with members of Congress from agricul- 
tural states. 

The theory of the reciprocal trade agreement 
program is that all American industry and agri- 
culture will benefit through increases in export 
trade and that our exports can be increased only 
by permitting other countries to sell more goods 
in the United States. It is argued the general in- 
crease in business will more than compensate for 
the hardships faced by a few concerns through 
somewhat larger increases of certain imports. The 
State Department usually has been careful in se- 
lecting its duty cuts and limiting them by quotas 
and tariff classification to make the increased im- 
ports as little as possible in direct and widespread 
competition with American producers, but some 
domestic industries have been injured to some 
extent in each of the 22 trade agreements. 

In announcing the oil tax cut in the Venezuelan 
agreement, the State Department made a strenu- 
ous attempt to justify the increased imports on 
the basis of conservation and the expected result- 
ing increase in American exports of other com- 
modities to Venezuela. A point was made that the 
reduction in tax applies only. to a quota equal to 
5 per cent of domestic runs‘o stills on the theory 
this will prevent a huge flood of imports, although 
it is obvious from the department’s statement this 
quota is very much larger than average annual 
imports during recent years. 

The State Department points out that petroleum 
represents between 84 and 90 per cent of Vene- 
zuela’s total exports, and the United States sup- 
plies about one-half of Venezuela’s imports, leav- 
ing the conclusion that the reduction in import 
tax will result in much larger increases of Ameri- 
can exports to that country. 


handled on the derrick floor exactly like any 
standard drill pipe. No special operations are re- 
quired and no precautions are necessary for keep- 
ing the terminals clean or dry. 

To permit the bit to function as an electrode it 
is necessary to insulate the bit from the drill pipe. 
This is accomplished by means of a specially de- 
signed insulated drill collar. The drill collar con- 


tains a 10-ft. insulating section immediately above 
the bit. This insulation is a bakelite covering. In. 
sulation of this length is-for the purpose of allow. 
ing the bit to function with satisfactory sensitiy. 
ity, affected to a minimum extent by the mud 
stream. Bits used are standard and may be either 
of the drag or rock-bit type. 

A testing switch of ingenious design is incor. 
porated in the circuit. It is mounted in a sub 
whose place in the drill string is immediately 
above the drill collar. The operator in the trailer 
can by means of control apparatus at his disposal 
test the insulation and continuity of his entire 
circuit from the trailer to the drill collar. Any 
leakage of consequence of any cable or automatic 
terminals can be quickly detected. 

The chief obstacles to overcome in the develop. 
ment of this special equipment were mostly me-. 
chanical. Of course, the most important problem 
of all was securing suitable and satisfactory in- 
sulation, Obtaining this, however, was again pri- 
marily a mechanical problem. One of the major 
problems was designing and constructing the ter- 
minals suitable to withstand the extremely severe 
service encountered in rotary drilling and in han- 
dling of drill pipe on the derrick floor. The job of 
brazing the conduit to the inside of the drill pipe, 
done at the pipe mill, was a difficult one, The drill 
collar covered with %-in. wall of bakelite stands 
the wear in the hole satisfactorily. The bakelite 
used on the drill collars was the canvas laminated 
type impregnated with the usual phenolic resin. 
This bakelite insulation is molded onto‘the drill 
collars in steam platen presses. The top sub of the 
drill collar is screwed onto bakelite threads and 
these threads must necessarily take all the strains 
of drilling just as any other threaded joint in the 
drill stem has to. No trouble with it has been 
experienced so far. 

Results obtained have been quite similar to 
those obtained with other electrical-logging meth- 
ods. Some interesting differences have been no- 
ticed; these for the most part and as might well 
be expected have had to do with the contamina- 
tion of porous formations by the infiltration of 
drilling fluids. Considerable emphasis is placed on 
the point that an electric log taken of freshlv 
drilled formations before they are contaminated 
should be regarded as particularly significant. It 
has been found necessary so far to keep an opera- 
tor on duty at all times. The equipment is not so 
complex but that drilling crews might eventually 
be trained to operate it satisfactorily; however, in- 
terpretation of an electric log is quite technical 
and therefore in itself may always justify and 
make desirable the presence of an experienced ob- 
server if maximum benefit is to be derived from 
the log. 





Left: Interior of house trailer showing permanent mounting of recording and control apparatus. Right: Kleiner well 


at Haskell, Tex., conveniently located near geologist’s sample house 
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Wolverton-Ickes Colloquy Is 


Feature of Cole Hearings 


ASHINGTON, D. C., Nov. 13.— Groundwork 
W in support of the Cole bill (H.R. 7372) for 
establishment of federal standards for oil con- 
servation was laid during the week by a group 
of federal officials appearing before a subcommit- 
tee of the House committee on interstate and 
foreign commerce headed by Rep. William P. 
Cole, Jr., of Maryland. 

These were the first hearings of the subcommit- 
tee since the House last authorized it to make an 
investigation of the petroleum industry, particu- 
larly conditions relating to conservation, and to 
bring up to date the findings of the 1934 Cole 
oil study. The committee will resume its hearings 
at New Orleans about December 12. Chairman 
Cole said state regulatory agencies would be given 
an opportunity at that time to answer Secretary 
Ickes’ statements that they are not doing a “com- 
plete job” in reducing avoidable waste of petro- 
leum. Before meeting at New Orleans the com- 
mittee will inspect the new oil fields in Illinois 
and make brief stops in Oklahoma and Texas. 
It will not hold hearings in California 


Attempt to Build Up Case 


The government officials appearing as witnesses 
attempted to build up a case for federal regula- 
tion because of the necessities of conservation 
and ‘national defense. The chief witness was Sec- 
retary Ickes, and others were spokesmen for bu- 
reaus of the Department of Interior, National 
Resources Planning Board, and the Army and 
Navy. 

Judging from questions asked by the five-man 
subcommittee, the group as a whole is not en- 
thusiastically supporting the bill which its chair- 
man introduced at the request of the Interior 
Department. The most persistent questioner was 
Rep. Charles A. Wolverton, of New Jersey, who 
appeared sympathetic with the idea of conserva- 
tion but skeptical of the provisions of the bill. 
The two big questions which appear to be trou- 
bling the committee are the constitutionality of 
the measure and the effect on consumer prices 
of close regulation of oil production. Secretary 
Ickes promised to have the solicitor of his de- 
partment make a thorough study of the consti- 
tutionality, and both he and other witnesses from 
his department insisted federal control should ex- 
tend only to the prevention of avoidable waste 
and should not under any circumstances be used 
‘0 regulate production in relation to demand or 
prices, 

If a guess may be hazarded so early, the sub- 
Committee will not recommend enactment of the 
Cole bill in its present form, If it proposes any 
legislation it will recommend more cooperative ac- 
tion by oil-producing states as a check against 
the exercise of autocratic control by the Interior 
Department in conservation measures, and will 
also suggest legislation of broader scope to deal 
with marketing problems as suggested at the 
hearings of the Temporary National Economic 
Committee, 


Secretary Ickes presented a prepared statement 
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By HENRY D. RALPH 


in defense of the bill and submitted to extensive 
questioning. The gist of his statements was that 
the public interest requires some federal action 
to prevent unnecessary waste of an exhaustible 
and irreplaceable resource which is the founda- 
tion for our industrial economy and national de- 
fense. He pointed to the failure of California and 


HAROLD L. ICKES 


Illinois to enact conservation legislation as prov- 
ing that it cannot be left to the states without 
some measure of federal supervision. 

Expressing his “personal opinion,” Secretary 
Ickes declared: “I think it would be in the inter- 
est of sound national policy to reduce, possibly 
drastically, our exports of oil. It is a matter for 
the consideration of the administration and, so far 
as I know, it has not been considered.” 

Immediately before this Secretary Ickes had 
told Chairman Cole “there will likely be a much 
greater demand from foreign countries as a re- 
sult of the war. It may have the effect of in- 
creasing prices both as to crude and gasoline but 
I don’t know and this is only speculation on my 
part.” 

Representative Wolverton took up the estimates 
of proven oil reserves and told Mr. Ickes the de- 
partment ought to have a better idea of this than 
an opinion based upon what they had read and 
A.P.I. figures. This, he said, was evident from 
statements of Interior Department witnesses. Sec- 
retary Ickes called upon E. B. Swanson, of the 
department staff, who said the government has 





no facilities of its own for determining recov- 
erable oil reserves. If there was such a facility 
they would not have to depend on other sources 
believed to be reliable but in which they do not 
participate. 

Mr. Wolverton said they should know what the 
supply is, that it has been increasing in recent 
years, and if conservation is based upon exhaus- 
tion the federal Government should know what 
the reserves are. He was “astonished” to learn 
that the Government has no means of ascertain- 
ing this. 


Anyone Can Speculate 


Mr. Ickes replied that the Geologic Survey 
answered as accurately as anyone could what the 
reserves are, that anyone can speculate on it and 
the belief in the Interior Department on the basis 
of the present known oil reserve supply and 
present consumption was there was a 15-to-20 
year supply. The secretary knéw of no way to 
get these figures except from those’ who have 
discovered the oil and are producing it. “We have 
neither the facilities, the -money or the authority 
to find out what we would like to know. I think 
it would be very desirable. I think we could rely 
with pretty complete confidence on figures of 
known recoverable oil upon industry figures; po- 
tential or undiscovered supplies are something 
different.” 

“Conservation is not based on supply and de- 
mand,” the secretary continued. “There is-no ra- 
tioning of gasoline in this country but there ought 
to be a proper apportionment. We don’t propose 
to limit production except in Illinois, where it 
appears they are producing more than ought to 
be produced as among the oil-producing states. I 
define conservation as prudent, wise use, not 
limited use—use without waste, using what this 
generation needs without wasting it for the next 
generation.” 

Mr. Wolverton said prudent use would include 
elimination of economic waste. Mr. Ickes inter- 
jected that “the amount put in storage ought to 
be taken into consideration in the next month’s 
production.” 

Discussion turned to the August shutdown. Mr. 
Wolverton said the reasons advanced in justifica- 
tion of the shutdown “were totally foreign” to 
the purposes which the committee had in mind 
when they reported the resolution providing for 
the interstate oil compact. It was at his insist- 
ance, Mr. Wolverton said, that the “safety valve 
to protect the public” against its use to influence 


‘ prices was inserted in the law. 


Mr, Ickes said the shutdown amounted to “using 
conservation to affect prices. I didn’t think it 
proper at the time and said so publicly.” 

Mr. Wolverton said the action indicated stabili- 
zation of prices, not conservation was the motive. 

“I won’t dispute that,” Mr. Ickes rejoined. “That 
action is a very sound and eloquent argument for 
a federal conservation bill. . . . I don’t think there 
ought to be any power to fix prices under the bill 
or do anything which would have that. effect. My 
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theory is that if and when the U. S. Government 
goes into price fixing it should not do it under 
a subterfuge, and, if it does do it, do it frankly. 

“I think they made a mistake in Texas. The 
danger of a thing like that is it discredits the 
whole conservation idea.” 

Secretary Ickes commented upon the rejection 
of the Atkinson oil-control bill by the people of 
California, the second time they had defeated a 
conservation law. “That is pretty good notice that 
we can’t expect the second-largest oil-producing 
state to do anythine about it; meanwhile the 
waste is going on and will continue.” 

Regarding industry reaction to the Cole bill, 
Mr. Ickes said, “An industry wants to run its 
own business in its own way regardless of the 
effect upon the public. The nation owes it to it- 
self and future generations to see to its conserva- 
tion; if to do so makes me a dictator, I’m will- 
ing to be called a dictator.” 


Price Control 


Concerning the suspicion that the bill might 
be used to control prices, Mr. Ickes declared: “If 
there is any such language I hope the committee 
will find it and strike it out, and if the committee 
and Congress can find any other way to conserve 
oil and gas I would like to join in the support 
of it.” 

“Would the bill have any effect on production 
as it is at present?” asked Mr. Wolverton. 

“It would still be up to the states to determine 
the amount of oil to be produced, provided there 
is no waste,” Mr. Ickes answered... . “It won’t 
seek to limit production but only prevent avoid- 
able waste. . . . There isn’t much surface waste, 
but if there is it should control that. From my 
own point of view oil companies might avoid put- 
ting so much oil in storage aboveground on ac- 
count of the waste.” 

Mr. Wolverton said expressions not only from 
the industry but the states were that the bill 
would place the Government in control of oil. “I 
don’t think so,” said Mr. Ickes. Mr. Wolverton 
cited unit operation as a possible means of doing 
so. This could be enforced only on the public 
lands, the secretary explained. Mr. Wolverton main- 
tained that since only 185 out of 3,000 existing 
pools were operated on a unit basis there must 
be some difficulty about it. Both agreed there 
was no relation between waste and unit opera- 
tion. 


Continuing, Mr. Wolverton took up oil-gas ra- 
tios as to which Ickes had testified there was a 
wide variance among the states. Mr. Ickes agreed 
that if the conservation commissioner authorized 
by the bill would find there were excessive ratios 
he could order the operator to desist and upon 
refusal the Government would take the operator 
into court. “There is no use having a bill if there 
is no power to enforce it.” He added, as to unit 
operation that they could not enforce it against 
the contractual relationship of people who al- 
ready have rights in a pool. “Even under unit 
operation all could agree to waste.” 

Answering Mr. Wolverton’s query whether lack 
of state cooperation was the reason for the bill. 
Mr. Ickes declared: “I don’t think the states have 
done all they might have done.” ... I am not 
complaining as to the lack of cooperation; none is 
compelled, but I do complain about the waste. 
They cannot have cooperation where, as in Cali- 
fornia and Illinois, there are no conservation laws. 
Illinois -will be in favor of conservation after the 
flush production is over. There is a good deal of 
politics mixed up with oil in Illinois.” 

Mention by Mr. Ickes that “Illinois is in bad 
shape” evoked the comment from Committeeman 
Edward ‘A. Kelly (Dem., Ill.) that landowners 
will cooperate but they do not want the major 
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companies to dominate the administration of anv 
law enacted. “In the absence of an Illinois law 
the federal Government could go in to prevent 
waste,” Mr. Ickes said. 

The final witness was Glenn E. McLaughlin, 
professor of economics, Hunter College, New 


York, whose presentation closely paralleled his 


statement to the Temporary National Economic 
Committee along with other spokesmen for the 
National Resources Commission. 


The need for federal legislation to eliminate 


waste was minimized by Harold C. Miller, senior 


petroleum engineer, Bureau of Mines, San Fran- 


cisco, Calif. Federal regulation would. be beset 
with just as many difficulties as encountered by 
the states in the administration of waste and 
proration laws. Opinion also was expressed by 


Mr. Miller, a member of the field staff as dis- 


tinguished from an office man in Washington, 
that the states are doing a good job of regula- 
tion and- that federal legislation, if enacted, could 
be applied only to future fields. 

The witness pointed out that most, if not all, 
of the wasteful practices listed in the Cole bill 
are conceded by the industry and sought to he 
avoided or eliminated wherever it is possible. 

Mr. Miller declared he was unable to see where 


it would be any easier for the federal Govern- 


ment to enforce these things than it is for the 
states. He indicated that the trouble would not 


come from the engineering aspect so much as 
from the fact that they would still have the rule 
of capture to overcome which would throw the 
“One spacing 
pattern won’t suit all of the country,” he pointed 
It is too late now to‘remedy the spacing sit- 


subject matter into the courts. 


out. 
uation in the East Texas field or in California 


and that the federal law would have to operate 
largely in new fields. “To regulate only the new 
fields may place a handicap on new development 


and put new fields at a disadvantage. 
Arno C. Fieldner, chief, technological branch, 
Bureau of Mines, said we could not look forward 


to byproduct oils to furnish any material amount 


of gasoline. Gasoline produced from coal, would 


cost 18 cents per gallon under present conditions 
with 16 cents the minimum cost and 12 cents a 
possible cost in the distant future. Even using all 
of the bituminous coal produced in the country in 
one year, 440,000,000 tons would not produce more 


than 5 per cent of the amount of gasoline pro- 
duced today from petroleum. Cost of producing 
synthetic gasoline from coal will run 3 or 4 times 


Voters Swamp 


| pe ANGELES, Calif., Nov. 13.—The Atkinson 
oil-control bill was swamped at the special 
election November 7 and thus, for the second time, 
the voters of California rejected state oil regula- 
tion. Latest returns indicate a no vote of 1,721,064 
and a yes vote of 1,077,196 and final tabulations 
will probably increase this margin of 643,868 no 
votes, This majority was rolled up despite endorse- 
ments by President Roosevelt, Herbert Hoover. 
the Interior Department, Navy Department, War 
Department and by Secretary Ickes who was in 
California at the time of the election. The split in 
the state administration which put Governor Olson 
on one side and Lieutenant Governor Patterson on 
the other contributed to the defeat of the measure. 

Sponsors of the Atkinson bill announce that an- 
other attempt will be made to introduce similar 
legislation at the next session of the legislature. 


San Francisco gave the issue a yes majority of. 


78,681 votes whereas Los Angeles voted no by a 


as much as that produced from crude oil and 
we cannot expect any great reduction in costs. 

Other witnesses were, H. A. Breakey, associ- 
ate economic analyst, Petroleum Economics Di. 
vision, Bureau of Mines, who discussed the motor 
fuel situation, and Arthur H. Redfield, Petroleum 
Economics Division, who presented an analysis 
of imports and exports. 

A. J. Kraemer, senior refinery engineer, Bu. 
reau of Mines, called attention to the definite 
trend toward moving refineries from inland to 
coast points, notably the Gulf Coast. This trend 
is not apparent in the Rocky Mountain area, due 
principally to demand for asphalt for road sur. 
facing in the national parks. 

Rear Admiral H. A. Stuart, director of naval 
petroleum reserves, declared the Navy is ex. 
tremely anxious to add to naval reserves in 
proven oil pools and that the Navy’s annual 
peacetime requirements of nine million barrels 
might amount to five or six times that amount, 
or even more, in war. Navy requirements have 
increased materially during the present emer. 
gency. 

Col. H. K. Rutherford, chief, planning branch, 
office of the Undersecretary of War, pointed out 
the Army’s peacetime requirements of 1% mil- 
lion barrels would increase to between ten and 
twelve million barrels annually in war. Colonel 
Rutherford estimated war consumption would 
necessitate having supplies sufficient to meet a 
15 per cent increase above the total normal con- 
sumption of the country. 

The Army’s consumption of petroleum is 20 
per cent of that of the Navy. 

Rear Admiral Stuart thought we should in- 
crease our imports and stop all exports. The 
department is trying to work out the problem of 
private holdings in naval reserves in California 
by arranging a suitable exchange of properties, 
if not, through condemnation. Reservation of 
tidal oil lands, in California, would add 10 years’ 
peacetime supply and a possible 30 years. 

Government leasing policies were discussed by 
Hale B. Soyster, chief, oil and gas leasing division, 
Geologic Survey 

Spokesmen for the National. Resources Com- 
mission ran into stiff questioning by Mr. Wol- 
verton. Dr. Ralph J. Watkins predicted unit con- 
trol is so sound in scientific theory and eco- 
nomics it is bound to come. “Only the Govern- 
ment has the jurisdiction coextensive with the 
scope of the problem.” 


Atkinson Bill 


margin of more than 600,000 votes. Kern, Fresno, 
Kings, Orange, Santa Barbara and Ventura coun: 
ties, which all have producing fields, voted against 
the measure as did most other counties, This bill 
was beaten by a larger majority than the Sharkey 
bill in 1934, although it had a more representative 
backing from a political standpoint. Pierson Hall, 
campaign manager for the bill, issued a statement 
that “Public control of resources is something 
which must come sooner or later. I prefer to do 
it by state law rather than by federal statute.’ 

Removal of the uncertainty that has existed 
during the past several weeks will tend to stimulate 
development work in several areas. Defeat of this 
measure will also make it necessary for operators 
to conform strictly with the voluntary curtailment 
program. Between December 31, 1938, and October 
1, 1939, total stocks on the Pacific Coast were T€ 
duced 3,025,480 bbl. or from 157,684,289 bbl. to 
154,658,809 bbl. Several large marketers refused 
to take any position on the bill. 
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Francis Minshall, Continental Oil Co., Chester Castle, Texas Co., E. J]. Bartosh; Bankline Oil Co.. new secretary- 


treasurer, Albert Gregersen, Texas Co., new president 


A.A.P.G. Pacific Section 
Meets in Los Angeles 


By L. P. STOCKMAN 


OS ANGELES, Calif., Nov. 13.—The sixteenth 
L annual meeting of the Pacific section of the 
American Association of Petroleum Geologists and 
the Pacific section of the Society of Paleontolo- 
gists and Mineralogists at the Ambassador Hotel 
in Los Angeles November 10 heard and discussed 
a number of excellent geological papers. Albert 
Gregersen, who headed the program committee, 
was elected president of the Pacific section, suc- 
ceeding Roy M. Barnes, and E. J. Bartosh, of 
Bankline Oil Co., was elected secretary-treasurer, 
succeeding H. D. Hobson. The paleontologists av 
their meeting at the Clark Hotel November 9 
elected James Hammel, of Texas Co., president 
for the coming year, succeeding W. D. Rankin. 
Edward Fritz, of Union Oil Co., was reelected sec- 
retary-treasurer. One of the finest gestures was 
the preparation of a testimonial to Ralph Reed, 
of Texas Co., who has been seriously ill for some 
time but is now convalescing slowly. 


Geochemical Prospecting 


The meeting was opened by Henry A. Ley, na- 
tional president of the A.A.P.G. Geochemical pros- 
pecting, as presented by E. E. Rosaire of Subter- 
rex, was divided into surface and subsurface geo- 
chemical prospecting. Surface geochemical anom- 
alies are associated with the presence and areal 
extent, but not the depth nor the relief, or favor- 
able structure; surface geochemical prospecting 
is further divided into topsoil and subsoil - geo- 
chemical prospecting. Subsurface geochemical 
prospecting relies upon the analyses of well cut- 
tings and cores. It yields information in one di- 
mension, along the vertical. 

Lithological Variations 

Paul P. Goudkoff discussed the Delmontian Up- 
per Mohnian strata of the San Joaquin Valley, 
known for their extreme lithological variations. 
On the basis of lithological and paleontological 
Studies of material obtained from 150 wells and 
Several surface sections, the whole column has 
been divided into a number of units representing 
definite time divisions. An attempt has been made 
to define the principal types of microfaunal as- 
Semblages found in different parts of each unit; 
NOVEMBER 


17, 1939 





to appraise the ecological significance of these 
types, and to survey their distribution in relation 
to lithological variations of the sediments of each 
unit. The paper was supplemented with slides. 

Roy Barnes, of Continental Oil Co., president of 
the Pacific section of the A.A.P.G. presided dur- 
ing the morning and Albert Gregersen, incoming 
president, presided at the afternoon session on 
the opening day. 


San Joaquin Valley 

W. F. Barbat, of Standard Oil Co., discussed the 
Pliocene of the San Joaquin Valley area. Atten- 
tion was called to diastrophic history, geologic 
occurrence of land vertebrates, and to physical 
conditions under which the sediments were de- 
posited. 

Max Steineke, of Standard Oil Co., discussed 
Arabian geology and topography and in addition 
to showing a general map of Arabia presented a 
motion picture of typical scenes. 

Frank Hornkohl presented a paper on “Inter- 
pretation of Core Analyses,” discussing permea- 


bility, porosity, and water saturation of a sand. 
The larger the diameter of the core sample, the 
more accurate the determination. Oil saturation is 
only of comparative value, because in deep sam- 
ples of light-gravity oils, only the residual oil is 
present. Permeability and porosity determination 
for the entire sand area plus bottom-hole pressure 
readings make it possible to predict fairly ac- 
curately the gross barrels per day per foot of 
sand. 


Columnar Sections 


J. Q. Anderson, of Union Oil Co., discussed the 
“Comparative Columnar Sections of the Domen- 
gine-Arroyo Hondo Sandstone Intervals Between 
Cantua Creek and Waltham Canyon in the Coa- 
linga District.” This included slides showing 13 
hand-leveled surface columnar sections of the 
Domengine-Arroyo Hondo sandstone intervals, 
measured at varying distances between Cantua 
Creek and Waltham Canyon. 

Harry Allen presented a paper dealing with “An 
Eocene Section at Point of Rocks in Kern Coun- 
ty,” the results of recent field and paleontological 
work, conducted in an attempt to clarify the prob- 
lem, Roger Revelle, of Scripps Institution of 
Oceanography, discussed “Problems of Sediment 
Transportation Off the Coast of California.” 


Francis B. Bode presented “Geological Observa- 
tions in Italian East Africa.” 


Recent Discoveries 


The final session was an informal symposium 
on recent petroleum discoveries in California and 
covered extemporaneous papers and discussions 
on: (1) Cole’s Levee Oil Field, by R. Eckis of 
Richfield Oil Corp. and G. Gariepy of Ohio Oil Co.; 
(2) Paloma Field, by R. W. Clark of Western Gulf 
Oil Co.; (3) Strand Oil Field, by S. A. Menken of 
Tide Water Associated Oil Co.; (4) Aliso Canyon 
Field, by C. E. Leach of Tide Water Associated Oil 
Co., and (5) West Montebello Field, by Vernon L. 
King and H. M. Preston. Informal papers on East 
Coalinga and Amerada area, by L. S. Chambers, 
and Summary of Development of Northern Cali- 
fornia Gas Fields, by J. R. Dorrance of Texas Co., 
were read by title. Waldo Nelson read J. R. Dor- 
rance’s informal paper on South Mountain View 
Field. 


The meeting of the paleonological group was 
limited to one paper by Boris Laiming, of Texas 
Co., on “Some Foraminiferal Correlations in the 
Eocene of San Joaquin Valley,” in which the au- 
thor presented evidence to prove the value of the 
smaller foraminifera as a basis for correlating 
Eocene strata in California. 





Between sessions at the A.A.P.G. meeting 
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W.P.R.A. Annual Meeting 
At Wichita in Spring 


The board of directors of the Western Petroleum 
Refiners Association has selected the place and time 
for the 1940 annual meeting. A committee composed 
of R. W. McDowell, F. L. Martin and H. W., Camp 
was appointed by President Simmons to canvass the 
mail ballot. A number of cities extended invitations 
to the association for the meeting and received the 
consideration of the board of directors. Dates of other 
meetings in the oil industry and facilities for handling 
the meeting in the various towns, as well as the loca- 
tions, were taken into account in making this selec- 
tion, and the special committee announces the result 
as follows: Place—Wichita, Kans.; time—March 31, 
April 1 and 2, 1940. 


The Allis Hotel in Wichita was chosen as the head- 
quarters hotel. The committee felt that the favorable 
location of Wichita would be a strong factor in making 
the attendance at the 1940 meeting one of the largest 
in the history of the association. 

Plans for an interesting and instructive program 
are going forward, and preliminary announcements 
will be made at an early date. 





K.M.A. Operators to Discuss 
Pressure Maintenance 


Operators in the K.M.A. field will hold their second 
meeting to discuss gas-pressure-maintenance problems 
November 20 at 10 a.m. at the Kemp Hotel, Wichita 
Falls, Tex. 

John F. O’Donohoe, president of the North Texas 
Oil and Gas Association, urged every operator to at- 
tend and emphasized the importance of the problem. 

Mr. O’Donohoe’s letter said: “As an operator in the 
K.M.A. field, I am so convinced of the enormous value 
of the pressure maintenance in the field that I be- 
lieve it to be of paramount importance to the future 
operation of the field. 

“We can, by uniform producing methods, and proper 
return of gas to the reservoir, delay for quite some 
time the necessity of installing pumping equipment 
at enormous expense to all operators and, what is 


rhore important, increase the ultimate recovery many 
millions of barrels of oil. . .“. 

“Pressure maintenance is not an individual problem 
but a common one and the solution lies in frank 
discussion in which all operators should be interested.” 





A.S.M.E. Medal Awarded 
To L. M. Goldsmith 


The Melville Medal for original work, awarded an- 
nually by the American Society of Mechanical Engi- 
neers for the best original paper on any mechanical 





LESTER M. GOLDSMITH 


engineering subject presented to the society for dis- 
cussion and publication, will be awarded to Lester M. 
Goldsmith, chief engineer of Atlantic Refining Co., 
December 6, during the annual meeting of the society 


in Philadelphia. This is the first occasion on which 
the medal has been awarded for a paper on any sub. 
ject in the field of naval engineering. 

The award of the Melville Medal to Mr. Goldsmith 
is in recognition of his paper on “The High-Pressure 
High-Temperature Turbine-Electric Steamship the J. w. 
Van Dyke,” the 18,100-ton welded oil carrier added to 
the Atlantic Refining Co. fleet in 1938. The paper was 
read by Mr. Goldsmith at the 1938 annual meeting of 
the Society of Mechanical Engineers. 

Two years after his graduation in 1914 from the 
Drexel Institute of Technology as an electrical engi- 
neer, Mr. Goldsmith entered the employ of Atlantic 
Refining Co. as mechanical draftsman. In 1934 he was 
appointed manager of the engineering and construction 
department. He was appointed chief engineer tn 1937, 
He has been in charge of several major construction 
operations, including the company’s new refinery at 
Atreco, Tex. He is a vice president and director of 
Atlantic Pipe Line Co. and a director of Atlantic Oil 
Shipping Co., subsidiaries of Atlantic Refining Co. He 
is a member of the American Petroleum Institute, 
American Society of Mechanical Engineers, American 
Institute of Electrical Engineers, American Society of 
Naval Engineers, Society of Naval Architects and En- 
gineers, Society of Automotive Engineers and Ameri- 
can Welding Society. 





Field Credit Association 
Installs New Officers 


Approximately 20 members of the Oil Field Division 
of the Houston Association of Credit Men, Inc., attended 
the banquet at Houston, Tex., last week to inaugurate 
new officers of the association. G. B. Coleman, of the 
Bowen Co., was elected chairman, succeeding Walter 
Cooney of Baker Oil Tools. A. D. Hildreth, of the 
Plowden, was elected vice chairman, and Eliot John- 
son, of the Schlumberger Well Surveying Corp., was 
elected as parliamentarian. The association was formed 
a year ago to provide a medium for generally con- 
structive credit cooperation and standardization of 
credit practices within the industries. 





Petroleum Credit Men to Meet 
In Tulsa Next Year 


M. C. Roberts, credit manager for Tide Water Asso- 
ciated Oil Co., has advised Tulsa Chamber of Commerce 
officials that the petroleum-refining division of the 
National Association of Credit Men will hold its 1940 
convention in Tulsa. 

Mr. Roberts will be general manager of the pro- 
gram for the meeting, which will attract credit man- 
agers from oil companies throughout the United States. 
He will be assisted by others in similar capacities 
with local firms. 








November 


AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS, Providence, R. I., November 15-17. 

CALIFORNIA NATURAL GASOLINE ASSOCIA- 
TION, annual fall meeting, Los Angeles, Calif., No- 
vember 17. 


December 


SEVENTEENTH EXPOSITION OF CHEMICAL 
INDUSTRIES, Grand Central Palace, New York, 
December 4-9. 

WEST CENTRAL TEXAS OIL AND GAS ASSO- 
CIATION, Mineral Wells, Tex., December 11. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS, Philadelphia, Pa., December 4-7. 

PETROLEUM ELECTRIC POWER ASSOCIA- 
TION, eleventh annual conference, Texas State Ho- 
tel, Houston, Tex., December 14-15. 


January 1940 


SOCIETY OF AUTOMOTIVE ENGINEERS, an- 
nual meeting, Book-Cadillac Hotel, Detroit, Mich., 
January 15-19. 


I 





February 


AMERICAN INSTITUTE OF MINING AND MET- 
ALLURGICAL ENGINEERS, New York, February 
12-15. 


March 


AMERICAN PETROLEUM INSTITUTE, Mid-Con- 
tinent district, Division of Production, Wichita, 
Kans., March 14-15. 


AMERICAN PETROLEUM INSTITUTE, South- 
western district, Division of Production, Houston, 
Tex., March 28-29. 


April 


AMERICAN ASSOCIATION OF PETROLEUM GE- 
OLOGISTS, twenty-fifth annual meeting, Stevens 
Hotel, Chicago, April 10-12. 


AMERICAN PETROLEUM INSTITUTE, eastern 
district, Division of Production, Columbus, Ohio, 
April 11-12. 


NATIONAL PETROLEUM ASSOCIATION, semi- 
annual meeting, Cleveland Hotel, Cleveland, Ohio, 
April 18-19. 


May 

NATURAL GASOLINE ASSOCIATION OF AMER- 
ICA, annual convention, Hotel Tulsa, Tulsa, May 
15-17. 

INTERNATIONAL PETROLEUM EXPOSITION, 
Tulsa, May 18-25. 


PETROLEUM INDUSTRY ELECTRICAL ASSO- 
CIATION, Dallas, Tex. 
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Mexico .. 


Mexican Manager Says 
Market Is Building Up 


EXICO is gradually building up an export 
market for its petroleum, has _ recently 
made sales in the United States and other coun- 
tries, and is maintaining its oil production at a 
normal rate, it was declared by Prof. J. Silva 
Herzog, general manager of the Mexican Oil Dis- 
tributing Agency, at a press conference at the 
Mexican Embassy in Washington. He was return- 
ing to Mexico after a 2-week trip in the United 
States arranging for the sale of oil and purchase 
of refinery and storage equipment. He did not 
comment on the deadlock over the confiscation 
of properties, but declared he saw no future dif- 
ficulties for sale of Mexican petroleum in this 
country. He also declined to comment on the trade 
agreement with Venezuela, although this should 
be an aid to sales of Mexican oil here since the 
reduction in the import tax applies equally to 
Mexican oil until imports from all countries reach 
a total of 5 per cent of domestic runs to stills 
for the preceding year. 

In a prepared statement Professor Herzog de- 
clared Mexico desires to sell only to democratic 
nations, and supplemented this with the state- 
ment that no sales have yet been made to Japan, 
and no shipments have been made to Germany 
since the outbreak of the war. He admitted the 
Davis contract under which Mexican oil had been 
going to Germany is inoperative and virtually 
canceled. Several purchasers in the United States, 
he said, are now taking Mexican oil through a 
number of ports, both for internal copsumption 
and for reexport after refining in bond; but 
he declined to identify the purchasers or the 
amounts. He would not say whether any sales 
have been made in England, but declared some 
spot sales have been made in France and con- 
siderable sales have been made to Italy under a 
barter arrangement, He declared that some sales 
are being made to Scandinavian countries on a 
Spot basis and that considerable markets have 
been developed in Brazil, Uruguay, Chile, and 
Central American nations. During recent months 
all sales have been made at market prices, he in- 
sisted. He declared that production of petroleum 
in Mexico is now at the rate of 150,000 bbl. per 
day, which is higher than the rate in 1938, and 
about the same as the 1937 average production 
Which was the largest since 1928, 


Tankers. . 


Fifteen Placed Under 
The Flag of Panama 


IFTEEN tankers have been or will be removed 

from United States registry and placed under 
the flag of Panama by Standard Oil Co. of New 
Jersey in an adjustment of its tonnage to meet 
limitations imposed against American boats by 
the revised neutrality act. 

Application to change the registry of the ves- 
sels was made late in September and approval 
Was given by the Maritime Commission in Wash- 
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ington in October. So far, five boats have been 
converted to Panamanian registry. Four of the 
five vessels are now at sea with Canadian crews 
and the other is manned by a Danish crew. 


Title to the boats is being placed in the Panama 
Transport Co., a subsidiary of Standard of New 
Jersey. Panama Transport Co. was formed in 1935 
to take over ships of the New Jersey company 
formerly under German registry. With transfer 
of the 15 vessels the Panama Transport fleet will 
consist of 38 tankers. 


The ships that are being transferred have an 
average age of more than 20 years. Some of the 
ships have been tied up at Baltimore for a long 
period preparatory to being sold as scrap. 


The prohibition against voyages to belligerent 
countries imposed by Norway against vessels 
registered in that country caused a serious dis- 
location of trans-Atlantic tonnage. As a result, 
virtually all of Norway’s 272 tankers with 2,117,- 
381 deadweight tonnage are tied up in either 
home or foreign ports. Some have been able to 
capture business in directions other than Europe 
but most of the 272 tankers were previously en- 
gaged in trans-Atlantic trade. (See photo on 
Page 88.) 


Brazil .. 


Planning a 4,000-Bbl. 
Refinery at Nictheroy 


LANS are under way for construction of a 

4,000-bbl. capacity refinery at Nictheroy, capi- 
tal of the State of Rio de Janeiro, Brazil. Word 
from Rio de Janeiro last week that the contract 
had been executed could not be confirmed in 
New York but it was understood negotiations are 
in advanced stages. 


The Nictheroy refinery will be the first con- 
structed under Brazil’s national oil policy. The 
plant will be a complete combination unit includ- 
ing topping and cracking facilities. The Brazilian 
Government is planning to spend approximately 
$2,600,000 on it. Early this year Brazil issued de- 
crees requiring that all petroleum companies be 
owned 100 per cent by nationals. 


Standard Oil Co. of Brazil, subsidiary of Stand- 
ard of New Jersey, finished a modern refinery 
at Sao Paulo, Brazil, just before the national oil 
policy was launched. The refinery has capacity 
of 2,160 bbl. per day, but has never been oper- 
ated. The government is planning construction 
of another refinery at Sao Paulo and it is thought 
likely Standard of Brazil will dispose of its fa- 
cilities to the government. 


At present Brazil is entirely dependent on im- 
ported petroleum, but the government has 
launched a drilling program in the State of Ba- 
hia and in the State of Alagoas. Three tests have 
been started in Alagoas and two are drilling in 
Sao Salvador, State of Bahia, about 700 miles 
northeast of Rio de Janeiro. 


Brazil is reported to have entered an agree- 
ment with Mexico covering about $4,000,000 worth 
of crude oil. Deliveries from Mexico will start 
about the middle of next year and will be made 
at the rate of 10,000 bbl. per day. 


teynationa 


Colombia . . 


First Tanker Carrying 
Oil From Barco Sails 


HE first tanker of Barco concession crude oil 

was loaded and moved from Covenas, Colom- 
bia, November 9. Destination of the cargo was 
not disclosed, although it went to a South Ameri- 
can country. The small refinery at Petrolea capa- 
ble of running 500 bbl. per day is now in opera- 
tion. In the topping operation of the refinery 54 
per cent gasoline is recovered. The oil is entirely 
free from sulfur and requires no sweetening treat- 
ment. 


Argentina .. 


Buying Tank Cars to 
Import Bolivian Oil 


HE Argentine Government has authorized the 

State Railways to purchase 200 tank cars in 
the United States at a cost of $447,600 for the pur- 
pose of transporting Bolivian oil to national re- 
fineries. 

The government railroad organization has been 
building a line to the Bolivian frontier at Yacuiba 
over which the tank cars will operate. Bolivian 
production was confiscated in 1937 from Standard 
Oil Co. of Bolivia, subsidiary of Standard of New 
Jersey. The government asserted the company 
had defrauded the national treasury of about 
3,000,000 Bolivian pesos. 


The property seized covered approximately 
2,500,000 acres, mostly in the foothills of the An- 
des between Santa Cruz and Villa Montes. Sev- 
eral wells had been drilled on the property at 
the time of confiscation, but most of them had 
been closed due to lack of market outlet. Since 
confiscation the government has carried on a 
moderate development program, but the poten- 
tialities of the country as a producer of important 
quantities of oil remain to be proven. 


Cuba.. 


New Corporation Is 
Drilling More Wells 


A NEW corporation, known as “El Valle de Mo- 
tembo, S.A.” Aguiar y Obrapia, has been 
formed in Cuba to carry on exploitation of prop- 


- erty held in the Motembo naphtha distillate field. 


The firm has completed its first well producing 
about 200 gal. of distillate per day. 

Benjamin Fernandez Alvarez is president of 
the new company. Dr. Enrique Loynez Munoz is 
vice president, Luis Galbis y Ajuria treasurer and 
Carlos Manuel Velez vice treasurer. 

Cia. Petrolera Nacional de Motembo is reported 
to have recently imported another rig for devel- 
opment of its Waldo lease in the Motembo area 
and is drilling Nos. 11 and 12. 
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Combining Bending and Hoop Stresses to Determine 


Collapsing Pressure of Oil- 
ubular Goods 


Country 


The author points out the obvious limitations 
of: ° 

1. So-called “elastic” formulas similar to the 
one of Timoshenko: 


emia. 
pe 2) 
t 
2. Hoop-stress formulas such as Barlow’s: 
_ 28t 
chs D 


3. Empirical solutions such as Johnson’s parab- 
olas, the Mannesmannrohren Werke formula, 
etc., 








0 ‘ 
2(1+4) 7 :) +2(1—g) 
3EP — 


* e-2Pa-( 2-1) [(s :)- ‘| 


And, using the derivations of Bresse for bending 
stresses modified to fit the maximum-strain en- 
ergy theory, together with the maximum-strain 
energy equation for hoop stresses, he sets up the 
above equation. 

Even though cumbersome, this equation should 
aid in clearing up some of the mistaken notions 
on the collapse problem of oil-well casing, and 
should aid in obtaining the safe setting depths 
for oil-country tubular goods. 

In order to obtain a general picture of the 
problem of collapsing pressures, it is necessary 
to review briefly some of the previous efforts at 
a solution. 











Bending-Stress Formulas 

The equations shown in Fig. 1—which errone- 
ously, in the writer’s opinion, have become accept- 
ed too generally—are based on the collapsing ac- 
tion of external pressures on thin, and usually 
short, hollow cylinders; and all take the form 
very ably illustrated in Mr. Clinedinst’s paper.’ 

You may call these “thin-tube formulas” if you 
wish; but for the purpose of this discussion, we 
shall refer to them as “bending-stress formulas.” 
This name is based on the method of their deri- 
vation, and they apply where the bending stress 
is the predominating influence in collapse. The 
term “elastic” or “envelope” curve is misleading, 
and should be avoided. 

Shorn of those terms relating to the number 
of lobes into which the tube collapses and to the 
“end effects” of short cylinders, these equations 
are: 





__2E 1 
(Levy, 1884) p=,2E.. ( z zi 
t 
P= 8. > 


(Clinedinst, 1939) 


(Timoshenko, Sturm, et al.*) p=. 
dy ey 
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Youngstown Sheet & Tube Co., Los Angeles, Calif. 








ABSTRACT 


This is a new approach, from a theoretical 
standpoint, to the problem of collapsing pressures 
of oil-country tubular goods. 

The paper points out the limitations of present 
formulas, and suggests a thed whereby the 
two existing types of rational formulas might be 
combined to give a result which is also rational 
and will apply throughout the entire range of 
tube proportions regularly used for casing, drill 
pipe, and tubing. 

Although the equation which is developed by 
this method is cumbersome, it should aid in clear- 
ing up some of the mistaken notions on this prob- 
lem, and help to straighten out the controversy 
on safe setting depths of oil-country tubular goods 
from a collapsing point of view. 











Where: 
P = pressure 
E = Young’s modulus 





D = outside diameter, inches 
t = thickness, inches 
= Poisson’s ratio 
And here is another: 
=, =. % 
p= =, (5- —5) 


obtained simply by substituting Sturm’s value for 
stress in Lame’s formula. 
It should be noted that in his report* as chair- 








A.P.I. 


annual meeting, Chicago, ILL, 
November 13-17, 1939 


— Presented before 








man of the manufacturers’ subcommittee, J. J. 
Dunn finds Clinedinst’s curve to give slightly high 
results compared with tests; therefore, he multi- 
plied it by 0.95. If the last formula given above 
were used, and also a more accurate value of 
Poisson’s ratio (0.26), then this last formula 
would have filled the bill very nicely. 

However, injecting this last formula into the 
already complicated picture should not be taken 
seriously. It is merely intended to demonstrate 


*New Orleans meeting, May rg A.P.I. Production 
Bull. No. 223, Exhibit “J,” p. 148-5 


the futility of this line of attack. The point is 
that here we have a group of curves of almost 
the same shape, varying from each other by a 
small percentage, that apply only through a lim- 
ited range of D/t values, and even then give ap- 
proximate relations. 

The pressure determined by any of these equa- 
tions is known as the “critical pressure”; and 
we are told that, if the yield point of the steel 
is high enough, collapse will occur at these pres- 
sures. 

One good way of testing such equations—par- 
ticularly to determine the range in which they 
are valid—is to take values of D/t that we know 
something about, and solve for pressure. 


For example, let us take a solid round bar, ie., 
a right circular cylinder whose D/t ratio is 2. 
Obviously, there is something wrong with these 
expressions for this, and also for very thick- 
walled tubes, because we find, where D/t is 2: 


(Lb. per sq. in.) 
Levy’s equation gives ........ Per 64,000,000 
Clinedinst’s equation gives ...... 32,000,000 
Timoshenko, Sturm, and others 8,000,000 
And the last equation ........ 4,000,000 


These vary altogether too much, and they are all 
obviously incorrect. 


On the other hand, suppose we take D/t = 100 
Then we find: 


(Lb. per sq. in.) 
Levy’s equation gives ; Pe ‘ 66 
Clinedinst’s he uation gives ....... . 65.3 
Timoshenko, Sturm, and others .. : 64 
And the last equation te a 


We know from tests that these results are pretty 
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Fig. 1—Bending-stress formulas 
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accurate, and they do check each other fairly 
well. 

Carrying this analysis further, you will find 
that any of these “bending-stress formulas” apply 
without serious error to thin tubes in the range 
above D/t = 50. Your attention is directed, how- 
ever, to the fact that the range of D/t in all cas- 
ing sizes is from 12 to 40. 

In passing, we should mention the excellent 
teachings of Rudolph Mayer-Mitka* and R. Von 
Mises.* Their work, however, is also applicable 
only to thin tubes, as are the other “bending- 
stress formulas.” The Von Mises equation, for ex- 
ample, is very useful when equal radial and end 
pressures are exerted on right circular cylinders 
when the D/t ratio varies from 100 to 2,000. 


Hoop-Stress Formulas 

Now there is another group of equations that 
gives the relation between stress, pressure, and 
tube proportions. These equations we will call 
the “hoop-stress equations” (see Fig. 2). They ap- 
proach the collapse pressure very closely when 
the D/t ratio is low; i.e., when the tube does not 
collapse, but instead it starts decreasing more rap- 


HOOP STRESS = 65,000 P.S.! 
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Fig. 2—Hoop-stress curve 


idly across all diameters—immediately when the 

yield strength of the tube wall is reached. They 

are most useful for internal pressure, and are 

valid up to the yield strength from that direction. 
These equations are: 








Outside diameter (Barlow). pa 2st 
‘ 2st 
Mean diameter ........ P= —s 
ae _ Qt 
Inside diameter ........... P= Do 
oe Fae 
Lame Coececcccserecsecces P= D (1-4) 
Maximum-strain energy ... D 
P= S » where k= pon Sie 
2(1+4)k*+2(1—#) Ds 
(k*—1)’ 


Others have brought up the question of the 
rigorousness of the derivation of all of these for- 
mulas. This writer cannot accept any theory other 
than the postulates of the maximum-strain energy 
theory. Please believe that this stand is not taken 
because formulas based on this theory are more 
Complex than some of the others, but because 
when the derivation depends--as it inevitably 
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does—on the work done by the forces involved, 
then the sum of the energies seems to be the 
only logical method of evaluating the expected 
result. 

You will observe from the graphic representa- 
tion of these “hoop-stress formulas” in Fig. 2 that 
they all cross the “bending-stress-formula” curves 


14 LB. PER SO. IN. 


stress, $ 
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Fig. 3—Illustrating Johnson‘s parabolas 


in the region of D/t = 21 to 23. Above those val- 
ues for D/t we know that they represent impos- 
sible pressures. 

By applying the same tests used on the “bend- 
ing-stress formulas” you will find that these 
“hoop-stress formulas” help us only when the 
tube does not collapse normally, and apply to ex- 
ternal pressure only for very thick tubes. 

Again we wish to remind you that oil-country 
tubular products are generally thinner than those 
noncollapsing tubes, and unfortunately they do 
collapse. 


Empirical Solutions 


There is a third group of relations that must 
be examined. They purport to show how stresses 
and pressures vary over the range of D/t values 
in which we are interested. 

Fig. 3 illustrates one of the earliest, well-thought- 
out attempts to span the gap between thick and 
thin tubes, between bending-stress and hoop-stress 
formulas. The author of these branch curves is 
J. B. Johnson, and they were intended originally 
to apply to long columns. He argued that test re- 
sults indicated some sort of curve, rather than a 
straight line originally suggested by Tetmajer. 
He noted that a hyperbola could be drawn tan- 
gent to the ever-inviting bending-stress-formula 
curve. And so he proposed the Johnson parabolas, 
which have their vertices at the yield strengths 
of the various steels and become tangent to the 
bending-stress curve when the stress is half the 
yield stress. 

The formula for Johnson’s parabolas is: 


ager: | 
a. ser -) 


Where: Sy, is the yield strength of the steel. 

In the upper graph of Fig. 4 is shown the fa- 
miliar “bending-stress-formula” curve—branching 
from which are two curves representing differ- 
ent ideas as to how the stress varies in the terri- 
tory in which we are interested. The upper curve 
is the “Johnson parabola” described hereinbefore. 

The lower curve is Stewart’s® empirical formula: 


ga. 37,000 
“a = 
1+0.00084( ?-) 


based on test data. The test results seem to be 
enclosed mostly within these two. It should be 
pointed out, however, that this writer does not 
admit that the calculation of stress in plotting 
these points is correct. If it were correct, then 
Stewart is on the safe side, and Johnson on the 
optimistic side. 

The lower graph illustrates some of the test 
results on casing sold a West Coast customer, 








plotted against the curves of Jasper and Sullivan. 
These are better illustrated in Fig. 5. No equa- 
tions for these branch curves are given. They are 
stated to be based on test data, and located in 
what seems a logical relation to each other. Their 
shape very closely approaches Johnson’s parab- 
olas, but for the higher yield strengths they be- 
come tangent to the bending-stress curve above 
half that yield. 

In Fig. 6 are shown the relations established 
by the engineering staff of the Mannesmannroh- 
ren Werke at Dusseldorf, as determined by the 


equation: 
er 2 ee 
t 


published in 1938. This was called to the writer’s 
attention by J. J. Dunn. Mr. Dunn himself intro- 
duced and used in the report of manufacturers’ 
subcommittee 5-A (Fig. 7) the following similar 
relation: 


t 
He uses this between the intersection of the 
“elastic” curve and D/t = 14, but below he uses 
Lame’s formula in the form: 


2s,(2_1) 
Pa a 
= Div 
(+) 
It has been said of all of these procedures that 


Johnson’s parabolas, or any other of these de- 
vices, are purely arbitrary selections. Their justi- 
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Fig. 4—Bending-stress-formula curves 


fication is that they are simple curves to com- 
pute; they seem to fit the test results reasonably 
well; and, as we have no rational: relation, they 
are as good as any. You will agree that these are 


- not very substantial grounds for such an impor- 


tant relation. In these empirical relations, deter- 
mined by tests and depending on methods of 
least squares or, in some cases, just plain judg- 
ment of the curve-drawer’s eye for their location, 
we find the implication that the stress at collapse 
approaches the yield stress when D/t equals 2. 
But at higher values of D/t it is possible to de- 
form permanently. (ie., collapse) the tube with- 
out reaching the yield point, or even the propor- 
tional limit in most cases. This concept follows 
(Continued on Page 214) 
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Aigh-Octane Aviation 





Fuel by the Sulfuric- 
Acid Alkylation Process 








ABSTRACT 

Aviation fuels with octane ratings approaching 
100, or above, are increased greatly in commer- 
cial availability by the introduction of the sul- 
furic-acid alkylation process. 

This process affects directly the union of iso- 
paraffins with olefins in approximately equal 
volumes to form branched-chain paraffins in the 
presence of strong commercial sulfuric acid as 
the catalyst, and in a single-stage operation. 

A new source of high-octane gasoline is avail- 
able; and, with sufficient isoparatifin, potential 
ylelds of branched-chain product by alkylation 
from a given refinery stream are more than double 
those obtainable by the two-stage process of ole- 
fin polymerization followed by hydrogenation. 

Standard materials of construction are used in 
the six alkylation plants now in operation and the 
others under construction. The catalyst is of uni- 
versal availability; and, after use in the process, 
may be reused in treating operations, or may be 
recovered by conventional methods. 

The alkylation process is unusually well adapted 
fo commercial application, and marks an impor- 
tant step forward in both the petroleum and 
aviation fields. 








RANCHED-CHAIN paraffins are outstandingly 

valuable as aviation fuels,’ as is evidenced by 
the increase in their consumption for making 100- 
octane gasoline. In 1937 the domestic consump- 
tion of 100-octane aviation fuel was approximate- 
ly 7,000,000 gal., and it has been estimated this 
increased to 20,000,000 gal. in 1938.2 The antici- 
pated consumptions for 1939 and 1940 are greatly 
in excess of these figures; and, with the assurance 
of a larger supply of 100-octane fuel at a reason. 
able price, a further increase undoubtedly will 
result from changes in airplane-motor design to 
take advantage of the better performance and 
economy possible when operating with such a 
gasoline. 

The normally gaseous hydrocarbons such as C, 
and C,, because of their high volatility, find only 
a limited use in gasoline; but they are capable 
of being transformed into high-octane fuels of 
very great value. Processes in which the lower 
olefins from cracking operations first are poly- 
merized and then hydrogenated are in successful 
operation already, and have been described in the 
literature.’ Another method of utilizing the light 
hydrocarbons exists in which the paraffin is com- 
bined directly with the olefin to produce a sat- 
urated fuel, thus avoiding the two stages of poly- 


merization and hydrogenation. Previous invest!- 


gations have shown that metallic halides, such 
as aluminum chloride and boron trifluoride, 
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A Contribution By 


ANGLO-IRANIAN OIL CO. LTD., HUMBLE 

OIL & REFINING CO., SHELL DEVELOP- 

MENT CO., STANDARD OIL DEVELOP- 
MENT CO., AND TEXAS CO. 


catalyze the reaction of isoparaffins with olefins. 
This coupling reaction usually is designated as an 
alkylation reaction. However, alkylation using 
metallic halides as catalysts as yet has not been 
developed to a commercial process. 

Recently it has been shown that sulfuric acid is 
a catalyst for the reaction. The rapid develop- 
ment of the commercial process has depended 
upon the use of this catalyst, as it provides a 
cheap material which can be handled in standard 
engineering equipment under conditions similar 
to those existing in proven processes. The prod- 
ucts obtained have a high octane number, and 
possess the other characteristics necessary for 
superior aviation fuels. 

The present sulfuric-acid process represents the 
combined efforts of the Anglo-Iranian, Humble 
Oil, Shell Development, Standard Oil Development, 
and Texas research staffs. These groups, work- 
ing independently, had developed processes which, 
though somewhat different in details of operation 
and in the results obtained, were in principle 
essentially similar, In the best interest of the pe- 
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be obtained when operating with various repre. 
sentative feed stocks. 


Principles of Operation 


When aliphatic olefins are mixed with strong 
sulfuric acid at around atmospheric temperatures, 
the primary reaction is one of olefin absorption 
in the acid to form alkyl sulfates. This absorp- 
tion is a relatively rapid exothermic reaction. 
Saturated normal hydrocarbons remain virtually 
unabsorbed, but isoparaffins such as isobutane are 
absorbed to a slight extent if the sulfuric acid 
is at a concentration of 90 per cent or higher. 
It has been estimated that the rate of absorption 
of the olefins is about 700 times faster than that 
of the isoparaffins. 

Although it is not necessary for our purpose 
to assume a particular reaction mechanism, it is 
helpful to visualize that the coupling reaction 
occurs in the acid phase through the formation 
of an olefin acid ester, which then reacts with the 
isobutane. In simple form, the reaction would con- 
sist of the following two steps: 


CH,CH,CH = CH, + H,SO,~CH,CH,CH (HSO,) CH, 


Butylene — 1 + Acid 


~ Alkyl ester 


Coupling Step 


CH,CH,CH (HSO,) CH, + (CH,),CH — 


Alkyl ester + Isobutane 


troleum industry as a whole, and in order that a 
major new source of high-octane aviation fuel 
should be made available for national defense 
without delay or waste of correlative experience, 
their efforts recently have been combined to ex- 
pedite the commercial application of the process. 

It is not the intention of the present paper to 
review in detail the theory of the alkylation re- 
action nor its possible widespread application in 
organic chemistry. Data of this type have been 
reported already at recent scientific meetings‘ 
and in the literature.’ Rather, it is intended to 
outline briefly the underlying principles; and 
then discuss the type of equipment used, the con- 
ditions of operation, and the results which can 


| 
CH, ~ CH,CH,CH — C 
1 


CH, 
CH, + H,S0, 


~Octane + Acid 


Actually, the reaction is considerably more com- 
plicated, as the product first formed tends to un- 
dergo splitting and rearrangement. Other explana 
tions involving, for example, assumptions of 
hydrogen-ion exchange are also capable of ac 
counting for the reactions which occur; but it is not 
our intention to discuss these points at this time 
—which, in any case, have little bearing on proc 
ess operations. 

In order to prevent the absorption step from 
proceeding to a point where the acid becomes use 
less for coupling, it is desirable to have present 
in the reaction zone a vast excess of isoparaffin. 
In batch studies, this mass effect of the isoparaf 
fin is achieved by adding slowly the olefin to an 
emulsion of the isoparaffin and sulfuric acid. 
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When the rate of addition is kept sufficiently 
slow to prevent any accumulation of unreacted 
olefin in the reactor, a completely saturated prod- 
uct is obtained. However, much faster overall re- 
action rates and better control of the reaction can 
be obtained by continuous operation. 

In continuous operation, the suppression of the 
extent of olefin absorption is achieved first by 
diluting the olefin feed with isoparaffins, and 
then adding this mixture to an emulsion of acid 
and reacted hydrocarbon which is rich in isoparaf- 
fins, but substantially olefin-free. In commercial 
plants the requisite mixture is obtained by the 
use of a circulating pump and additional reaction 
space in which intimate contact is maintained by 
the velocity of flow through baffles or jets. A 
simplified flow diagram of a commercial plant is 
given in Fig. 1. 

Modifications of these single-stage reactors, of 
course, are possible, and in certain instances may 
lead to improved results. Additional reactors may 
be arranged in parallel or in series, and the feed 
may be split between the reactors, 

Sulfuric acid is the only chemical agent used, 
although a caustic wash of the product usually is 
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Olefine w weed 
own caatated Make op Acid 
Fig. 1—Flow diagram—sulfuric-acid alkylation plant 


provided to neutralize any traces of acid which 
might be carried over from the separator to the 
fractionation system. In commercial operation a 
portion of the acid continuously is withdrawn 
from the separator, and replaced by makeup acid 


of 96 to 100 per cent strength. This replacement - 


is essential if the quality of the product is to be 
maintained, as otherwise side reactions gradually 
would weaken the acid to a point where it no 
longer efficiently could catalyze the alkylation re- 
action. The acid usually is withdrawn at from 88 
to 90 per cent titratable acidity, but other ranges 
in certain instances may apply — depending on 
the feed stocks being processed and the quality 
of product desired. The drop in acidity from 98 
to 90 per cent, or lower, is due largely to the 
absorption of hydrocarbons in the acid—although 
contamination by products from oxidation and 
other side reactions are contributing factors. This 
dilution effect is by no means equivalent to water 
dilution, because 90 per cent sulfuric acid, in 
which water makes up the other 10 per cent, is 
entirely unsuitable for alkylation. 

The amount of acid added usually is referred 
to as acid replacement, and is a major factor in 
determining the efficiency of operation. The 
quantity added is affected both by the composi- 
tion of the feed stocks and by the operating con- 
ditions used. Strictly speaking, the acid is not 
consumed in the chemical sense, but merely is 
diluted by the hydrocarbon. A major part of the 
acid can be recovered by conventional reconcen- 
tration methods, or it can be used for acid treat- 
ing elsewhere in the refinery. 


Feed Stocks 


Alkylation can be carried out with a wide va- 
riety of olefins and isoparaffins, but for all prac- 
tical purposes olefins from CrC,, inclusive; and 
the isoparaffins, isobutane and isopentane, are 
those used. Ethylene-containing feed stocks may 
be used, but the reaction is accompanied by an 
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increased acid consumption. Olefins above C, 
yield products boiling largely above the aviation- 
gasoline range. However, it has been found that 
some C, and C, polymers containing eight or more 
carbon atoms prepared by catalytic process and 
some other olefins of branched structure rear- 
range on alkylation to yield products boiling be- 
low those expected, and predominantly in the 
gasoline range.‘ 


Isobutane is the most widely used isoparaffin: 
because, on account of its high volatility, it has 
a restricted direct use in gasoline. When coupled 
with olefins, it leads to products having a highly 
branched structure. Isopentane and isohexane 
are in themselves valuable constituents of gaso- 
line, and would be used only in the alkylation 
process if large quantities were available over and 
above those required to meet volatility require- 
ments, 


Isobutane is alkylated readily by most of the 
pure olefins, and with a low catalyst consump- 
tion. Unfortunately, in the refinery the olefins 
are present in mixtures along with dienes, aro- 
matics, mercaptans, thiophenes, and other sub- 
stances. These may affect markedly the yield and 
acid consumption; as in the laboratory it has 
been shown that mercaptans, amines, dienes, aro- 
matics, and oxygenated compounds are absorbed 
by the acid, and reduce its activity rapidly. The 
cost of pretreating the feed to remove these im- 
purities must be weighed against the resulting 
economy in acid, For example, the oxidation of 
the sulfur compounds causes an increase in con- 
sumption of acid, but does not affect directly the 
quality of the product. A simple caustic wash, 
therefore, usually is warranted. Amines, if pres- 
ent, can be removed by water washing. Dienes,* 
aromatics, and oxygenated compounds, however, 
are more difficult to remove; and it is doubtful 
if a pretreatment process is justified. Entrained 
water is removed by settling, but the quantity of 
dissolved water present hardly justifies much ex- 
pense in predrying the feed. Thus, each feed 
stock constitutes a separate problem depending 
on the amount and type of impurity present, and 
may require adjustment of the operating condi- 
tions over and above the adjustments necessary 
when operating with different pure olefins. It is 
not possible within the scope of the present paper 
to outline in detail the consequences of the vari- 
ous impurities or to give the effect of varying the 
operating conditions with each olefin feed stock. 
However, a general discussion of the trends af- 
fected by changes in operating conditions, and 


results which may be expected under suitable 


conditions for a few representative feed stocks, 
will indicate the characteristics of the alkylation 
process. 


Effect of the Operating Variables 


In view of the fact that the actual concentra- 
tion of olefin in the reaction zone is so low that 
under practical operating conditions it cannot be 
measured, it is necessary to consider the alkyla- 
tion reaction from a study of the variables 
enumerated below: 

Isoparaffin-olefin ratio, 

Contact time. 

Acid strength. 

Temperature. 

Acid-hydrocarbon ratio. 

Olefin concentration of the feed. 

Agitation. 

In consideration of the effects of these variables 
it should be kept in mind that they are all inter- 
dependent and that, fortunately, factors which 
increase the acid life also improve the yield and 
quality of products. 


*Butadiene will late to principally octanes, 
wut the otlt coneum ‘ie hie” 


Isoparatfin-clefin ratio. 

The isoparaffin-olefin mole ratio in the hydro- 
carbon feed stock prior to contact with acid is an 
extremely important variable, and has a marked 
influence on the acid life and on the yield and 
quality of product. In accordance with the con- 
cept of mass action, the higher the ratio the bet- 
ter the results obtained. This is shown in the 
case of an isobutane-C, olefin feed in Fig. 2; the 
other operating conditions were constant for this 
series of experiments. It will be seen that there 
is a marked increase in the total yield, per cent 
of aviation fraction, and octane number of the 
product, and a corresponding decrease in the acid 
consumption, as the isoparaffin-olefin ratio is in- 
creased from 2:1 to 5:1, A 5:1 ratio, therefore, 
usually is chosen as the lowest ratio for commer- 
cial operation with C, olefins. A similar effect is 
noted with other olefinic feed stocks. With C, and 
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ISOBUTANE TO OLEFIN RATIO 
Fig. 2—Etfect of isobutane to olefin ratio for C, olefins 


the higher olefins which appear to be somewhat 
less reactive, ratios greater than 5:1 normally are 
used, 

These high ratios are obtained by blending the 
olefin feed and the required makeup isobutane 
with isobutane recovered from the fractionation 
system. Alternatively, in order to reduce the frac- 
tionation load, the hydrocarbon phase which is 
rich in isoparaffin may be recycled from the top 
of the separator to meet the feed prior to its con- 
tact with the acid—thus increasing an original 
isobutane-olefin ratio of less than 5:1 to 5:1 or 
greater. 

Another alternative is to use several stages in 
series, and split the olefin feed between the stages. 
This is done by adding the olefin to the hydro- 
carbon phase from each separator before it en- 
ters the succeeding stage. A simplified flow dia- 
gram showing this variation is given in Fig. 3. It 
will be seen that in a large commercial plant 
where several parallel reactors are already avail- 
able, this splitting of the olefin feed very easily 
is carried out by relatively minor piping changes, 
and many of the plants now under construction 
have provisions for both separator recycle and 
split-olefin feed. 

However, neither of these two alternatives is 
equivalent to returning the same amount of pure 
isobutane, as it has been found that side reactions 
are enhanced by the higher concentration of prod- 
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uct and its prolonged contact in the reaction zone. 
These alternatives do give a substantial reduc- 
tion in the amount of isobutane recycle; and pro- 
vide a means for further improving the yield, acid 
life, and quality of product in a system which 
already has a relatively high isobutane-olefin ra- 
tio obtained in the normal manner. 

Although the ratio of isobutane to olefin in the 
feed to the reactor is very high, the actual con- 
suinption of isobutane is about theoretical (i.e., 
one mole of isoparaffin to one mole of olefin), and 
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Fig. 3—Flow diagram—tThree-stage sulfuric-acid alkyla- 

tion plant, split-olefin feed 























can be slightly in excess due to splitting of the 
saturated product to a saturated hydrocarbon and 
an olefin, which latter can react with more iso- 
butane; thus, yields in excess of theoretical actual- 
ly are obtained in certain instances. As there is 
a deficiency of isobutane relative to olefins in 
most refinery C, feed stocks, an additional sup- 
ply of isobutane is required. The availability of 
isobutane, therefore, becomes the basis for deter- 
mining the size of an alkylation plant and the 
feed stock to be used; processes for the isomeriza- 
tion of normal butane to isobutane are clearly 
of interest here. 


Contact time. 

The contact time usually is expressed by the 
ratio of the volume of hydrocarbon phase in the 
reaction zone to the volume of hydrocarbon. feed 
per unit of time. From batch data it might ap- 
pear that long contact times would be required 
for this reaction. Actually the reaction is quite 
fast, and high production rates are attained in 
the reaction systems developed. Contact times as 
low as 5 minutes have been used with C, frac- 
tions, although 20 minutes to 40 minutes have 
been allowed in the design of commercial plants. 
It is difficult to give an optimum contact time 
for all feed stocks. With butylene feed stocks, the 
effect of reducing the contact time to less than 
5 minutes is to reduce the quality of the product, 
and increase the concentration of olefin absorbed 





in the acid. With some other feed stocks, this ef- 
fect is more pronounced at longer contact times. 
Acid strength. 

The acid strength is an extremely important 
variable, and there is a great difference between 
the makeup-acid strength and the actual acid 
strength in the reactor. It has been found that the 
practical makeup-acid strength lies between 96 
and 100 per cent acid. Lower acid strengths are 
somewhat more effective at higher temperatures, 
awvhereas 98 to 100 per cent acids are best below 
70° F. The acid strength in the reactor proper is 
lower than the makeup-acid strength due to the 
accumulation of hydrocarbons and some water 
which is introduced in the feed stock, or is de- 
rived from side reactions such as oxidation of the 
products. Under usual operating conditions, the 
acid in the reactor has a titratable acidity of 88 
to 90 per cent, and is maintained at this strength 
by the addition of makeup acid. 

Temperature. 

The effect of temperature closely is associated 
with acid strength, and differs with different ole- 
fin feed stocks. Makeup acid of 98 to 100 per cent 
strength, when used much above 70° F., leads to 
increasing oxidation of the hydrocarbons—which 
results in increased acid replacement, and de- 
creased yield and quality of products. With C, 
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Fig. 4—True-boiling-point distillation of total alkylate from isobutane and representative olefin feed stocks 
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TABLE 1—ALKYLATION WITH REPRESENTATIVE REFINERY OLEFIN FEED STOCKS 


Residual 
C, fraction 
from 70-160°F. 70-210°F. 
Csfraction C, fraction isooctane C;fraction endpoint end point 
from from manufac- from cracked cracked 
Olefin 97 stock (per cent by cracking cracking ture cracking gasoline gasoline 
weight of olefin)— *30 t48 124 55 52 50 
Conditions: 
aa ON SAI ee Pe ee eer Isobutane Isobutane Isobutane Isobutane Isobutane Isobutane 
ratio of isoparaffin to olefin ..... 8 5 5 8 8 8 
Makeu _ stre r cent by 
weight of “Ee Ce ae 98-100 98-100 98-100 98-100 98-100 98-100 
Volume ratio of acid: to hydrocarbon 
da eBags» Gi Ubi edie Swit oh sv ot 1 1 1 1 1 
ae 6 ai ial since ccé-nig wine © 85 32-50 32-50 50 50 50 
tact time, minutes ......... 20-40 20-40 20-40 20-40 20-40 20-40 
Titratable acidity of rejected acid, as 
per cent by weight of sulfur acid . 88-90 88-90 88-90 88-90 88-90 88-90 
Per cent by weight of yield of total al- 
kylate based on olefin in feed 185 190-200 200-215 §134 §126 §115 
Per cent by — of total alkylate 
on olefin in feed ............ 138 158-166 168-180 §125 §119 §113 
Aviation fraction (end ‘oo. 300° F.) in 
late, per cent ....... :: at 92-95 88-90 89-91 90 85 77 
Makeup acid, lb. per yo of total a 
gd Sais e awe pe hon alee RA ee es a 2.6 1 <1 15 3.3 3.3 


*With mixed C; and C, fractions, materially better results are obtained. 


t .18 per cent isobutylene present. 
butylene-2. 
on total refinery fraction, which includes saturates. 
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olefins, lower temperatures appear to favor cata- 
lyst life, and the optimum temperature in this 
case lies between 32° and 50° F. 

Acid-hydrocarbon ratio. 

The volume ratio of acid to hydrocarbon in the 
reaction zone is also important. For most pur. 
poses, this is about 1:1; but in specific instances 
it may be as high as 2:1. Variations within this 
range are not critical, but higher or lower ratios 
give poorer results. 


Olefin concentration of the feed. 

The effect of olefin concentration in the total 
hydrocarbon feed is of secondary importance, 
provided the isobutane-olefin ratio is maintained. 
In order to reduce equipment sizes and the acid 
consumption as much as possible, it is desirable 
to have the olefin concentration reasonably high. 
With average C, fractions from cracked gasoline 
as the olefin feed stocks, and with a 5:1 isobu- 
tane-olefin ratio, the olefin concentration will vary 
from about 8 to 14 per cent, and in this range 
about equal results are to be expected. The nor-. 
mal paraffin present does not enter into the alkyl- 
ation reaction; but if present to a large extent, 
may require a small increase in the isoparaffin- 
to-olefin ratio. 

Agitation. 
Very early in the development of the process 
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Ot6. F. 


TEMPERATURE 





WEIGHT PER CENT CISTULLATE 


it was found that excellent agitation was essen- 
tial for good results. In experiments in which 
poor dispersion was used, low yields of product 
resulted, and the acid consumption was high. 
Many means for obtaining a good dispersion were 
studied. These included various mechanically 
driven mixers, packed towers, and combinations 
of pumps with jets or baffles. However, it soon 
was found that intimate contact best was ob- 
tained by means of a pump-recycling-acid-hydro- 
carbon emulsion through a system of jets or baf- 
fles. This method, therefore, has been adopted 
uniformly for commercial installations. 


Characteristics of Products 


The products are particularly suitable as avie 
tion fuels because of their isoparaffinic nature, 
high octane number, high lead susceptibility, very 
low sulfur content, high calorific value, and lack 
of sensitivity to different engine conditions. 

With the exception of the alkylation product 
from a gasoline of 210° F. end point, products of 
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isobutane and the lower olefins boil almost en- 
tirely in the gasoline range; from 85 to 90 per 
cent boils below 300° F. Thus they are an excel- 
lent source of blending materials for aviation 
gasolines. 

It has been pointed out that, although the alkyl- 
ation reaction can be applied to a wide variety 
of olefin feeds, the conditions of operation for 
these feeds may differ. This is particularly true 
of the cracked-gasoline fractions containing C,; 
nydrocarbons, or higher, in which the types of 
impurities and the composition and ratio of hy- 
drocarbons are more likely to vary with the crude 
and the method of refining. In Table 1 a few rep- 
resentative feed stocks have been selected, and 
the operating conditions and yields to be expected 
are given. Representative precision-distillation 
curves of the resulting products are shown in 
Figure 4. It will be seen that for the C, olefins the 
yields obtained are very close to theoretical. For 
the higher olefins from cracked-naphtha fractions, 
the yields are apparently less; this is due largely 
to the absorption of aromatics, dienes, or other 
similar components in the acid phase; and if 
these losses are deducted, excellent yields are ob- 
tained also on the higher olefins, and the prod- 
ucts are fully saturated. The products formed are 
not entirely those expected from the straight cou- 
pling of the isoparaffin with the olefin. This is 
shown in the case of the alkylation of C, frac- 
tions, in which small isopentane and hexane pla- 
teaus are found in the distillation curve of the 
products (Fig. 4)—indicating the presence of C; 
and C, hydrocarbons in greater amount than 
could have been introduced with the feed. 

The operating conditions given in Table 1 are 
typical for these feed stocks. However, they do 
not represent necessarily the best results which 
have been obtained. It will be noted that higher 
isobutane-olefin ratios are used with propylene 
and the higher olefins than are used with C, ole- 
fins. This is done to reduce the acid consumption. 
The contact times are similar, and the strength 
of the rejected acid is the same. The acid consump- 
tion varies with the feed used, and is the highest 
in the case of gasoline with an end point of 210° 
F. Cracked C, fraction, free of butylene, also 
shows a high acid consumption. 

The A.S.T.M. distillation and other data perti- 
nent to the evaluation of these products for avia- 
tion fuels are given in Table 2. It will be seen 
that both the total product of the reaction and 
the aviation fraction derived from it are substan- 
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tially sulfur free and saturated. Even when 
cracked gasolines of high sulfur content are used 
as feed stocks the product is sulfur free, but the 
catalyst consumption is increased by the presence 
of the sulfur. Samples of alkylation products have 
been exposed to strong sunlight for months with- 
out recognizable discoloration or gum formation. 


Data showing the clear A.S.T.M.-C.F.R. octane 
number and the lead susceptibility of the various 
products are given in Fig. 5, For comparison, the 
lead susceptibility of an untreated gasoline with 
an end point of 160° F. and one with an end point 
of 210° F. is shown in Fig. 6. It will be seen that 
these gasoline fractions after alkylation have 
such a greatly improved lead susceptibility that 
it is possible to produce 95-octane gasoline with 
moderate amounts of lead. 


All of the alkylation products given in Table 2 
are excellent blending stocks for 100-octane avia- 
tion fuels. It is not within the scope of this paper 








TABLE 2—PROPERTIES OF PRODUCTS FROM ALKYLATION WITH REPRESENTATIVE REFINERY 
OLEFIN FEED STOCKS 


Residual 
C, fraction 
from 70-160°F. 70-210°F. 
Csfraction C, fraction isooctane C;fraction endpoint end point 
; from from manatee: rom cracked cracked 
ietin eee Mock. =... vane cececes cracking cracking cracking gasoline gasoline 
TE oe i ete Isobutane Isobutane tienen Isobutane* Isobutane* Isobutane* 
Properties of a. alkylate (C.-free): 
| Sf ae eel ern 72.1 69.2 69.2 76.6 72.1 70.6 
Bromine No., -< of bromine per100 ml. 0.1-0.4 0.3-0.5 0.3-0.5 0.5-1.0 0.5-1.0 1-2 
Bullee, ae cunt 5. Ge See 0.001 <0.001 <0.001 <0.005 <0.005 <0.005 
Reid vapor pressure, lb. per sq. in. .. | RP ae eS 3 8 oe 
Octane No. (A.S.T.M.-C.F.R.) ........ 88.0 91.5 92.5 87.0 83.0 79.0 
AS.T.M, distillation, in °F.: 
Initial boiling point LAA OPA Sere aeons 28 152 120 117 108 126 128 
ar |_| SSR SA 387 403 378 446 455 414 
Oe Cee DONE i ce He 180 1 183 144 158 162 
20 eG: ie ate wk cack 185 199 203 164 169 176 
w DOP GONE DOING 2 oii. i. ees eke ke wes 189 209 213 191 183 190 
ee ae eer ee 192 217 221 222 201 208 
SE ee a rn 194 222 225 242 220 220 
Oy Mer ee SOE oS. oc odin neh eee 198 230 228 253 236 236 
me Oe OE ee ws ccccoke epee 202 235 231 261 248 
OTe NE. OMNES ook ws bee cs 212 2 236 277 270 2 
90 per cent point .................. 271 267 250 306 316 328 
oP POP Geek DOME 5c. ces owen 345 340 314 368 374 
Recovery, per cent ...............-- 98 99 98.5 99 98 98 
Recovered at 266° F., per cent ..... 88 89.5 92 79 76 70 


Properties of 300° F.-end Point ¢ ES 
Unsaturation, per cent ............. 
Sulfur, per OE ee ek ees 
50 per cent point, °F. ....,......... 
Reid vapor pressure, lb. per sq. in. .. ARS 
Octane No. (A.S.T.M.-C.F.R.) ........ 89 


*Products not depentanized 


eames Negligible 
Neer} ible Negligible 


Negligible Negligible Negligible Negligible 
—_ Negl —" —_ ine 


3.5 3.0 9.0 11.6 
92 93 87 82 "8 
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to discuss the wide number of possible blends. 
Their composition may vary widely, depending 
on the base stock used and the alkylate chosen; 
but sufficient data already have been presented 
to allow those familiar with the art to prepare 
blends suitable to their own refinery conditions. 
For illustrative purposes, one such blend pre- 
pared froin 50 per cent of C, aviation alkylate and 
50 per cent of 77-octane straightrun gasoline base 
stock is given in Table 3. Similar blends may vary 
over the range of 40 to 70 per cent of aviation 
alkylate, depending on the properties of the stocks. 


TABLE 3—CHARACTERISTICS OF 100-OCTANE 
AVIATION GASOLINE 


CN ORIN ics aii bad yin we'd wieasn belo wes 718 
Octane No., clear (A.S.T.M.-C.F.R.) ............ 85 
a No. plus 3 ml. tetraethyl lead (Army). . 100 
a. gum, a | re 1 
CE FE og ue Re gl Ns kp. 5 big ak aie 2 
Freezing ERE a reer Below —76 
—= vapor pressure, lb. per sq. in. ........... 7 
or = cent oo CGTEE $x Wades GX ain; 5.2A. po. wre 0 bpaales 207 
ee I a? Say io sa os he > Nee Ok bei dd4m aa ha 308 


A large percentage of the alkylation products 
can be prepared to meet the volatility require- 
ments of aviation fuels, without blending. There- 
fore, when there is a demand for fuels having 
antiknock properties superior to unleaded isooc- 
tane, these super fuels can be made from selected 
alkylation fractions by leading. 

The alkylation products boiling above the nor- 
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Fig. 6—Lead susceptibility of cracked gasolines and 
300° F. end-point aviation fraction of the alkylated 
products 


mal aviation range also have high octane values 
and good lead susceptibilities, and thus ideally 
are suited for use when, in addition to these de- 
sirable properties, low volatility is required. 


Acid Requirements 


It will be seen in Table 1 that the acid consump- 
tion differs for various feed stocks, and is least 
for the case in which isobutane is alkylated with 
C, olefins. However, as has been pointed out al- 
ready, the acid is not consumed in the chemical 
sense, but merely has been diluted by. absorbed 
hydrocarbons and water. It usually is withdrawn 
from the reactor at a titratable acidity of about 
88 to 90 per cent, and in this form it can be used 
elsewhere in the refinery for acid treating naph- 
thas or light fuel oils. It has been found that, on 
the basis of the sulfuric-acid content, the rejected 
acid from alkylation is equivalent to fresh acid 
for gum reduction, but is not quite as efficient 
as fresh acid for sulfur reduction. 


In many cases the acid-treating requirements 
of a refinery are ‘sufficient to utilize all of the 
rejected alkylation acid. However, when an ex- 


PAGE i07 






















cess of acid exists, it is possible to recover and 
reconcentrate it for further use in alkylation. This 
usually is done first by diluting the acid to about 
50 per cent to release the dissolved oil. This 
amounts to about 6 to 8 per cent of the used acid 
and, on dilution, it separates as an upper layer 
which can be drawn off. The acid is then substan- 
tially free of organic material, and conventional 
methods can be used for reconcentration. Thus 
the actual cost of the catalyst can be reduced to 
an extremely low figure. 


Commercial Aspects 

One of the basic factors to be considered in the 
installation of a commercial alkylation plant is 
the availability of the isoparaffin, and in most 
cases this is the factor limiting the capacity of a 
given plant. With a given supply of isoparaffin, 
an approximately equal amount of olefin can be 
converted by alkylation; and on this basis alkyla- 
tion offers a very distinct advantage, from a 
yield and process standpoint, over the two-stage 
process of polymerization and hydrogenation. In 
Table 4 a comparison is given for the different 
processes when using a C, fraction from cracking. 
It will be seen that the yield of 87-octane unlead- 
ed aviation gasoline is markedly greater by alkyl- 




































Fig. 8: Port Arthur alkylation plant of the Texas Co. 
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Fig. 7, left: Martinez alkylation plant of Shell Oil Co.. 
Inc. Fig. 9, above: Baytown alkylation plant of Humble 
Oil & Refining Co. 


ation. The table also illustrates the great advance 
made in the manufacture of aviation fuels by the 
petroleum industry during the past 5 years. 

With other olefin feed stocks, alkylation is even 
more advantageous. Whereas the alkylate from 
propylene has an octane number of 88, catalytic 
polymerization of propylene leads to a polymer 
of relatively low octane number which, on hydro- 
genation, is degraded further. Catalytic polymeri- 
zation of C; or higher olefins is not commercial. 


The sulfuric-acid alkylation. process is basically 
a new development. However, the equipment em- 
ployed is of standard type, and its practicability 
is demonstrated amply by the fact that similar 
equipment has been used for the manufacture of 
isooctanes by the hot-acid and cold-acid processes 
for nearly 5 years without any major replace- 
ments being necessary. Also, as the sulfuric acid 
used as the alkylation catalyst is of high concen- 
tration and the plants are operated at below at- 
mospheric temperature, corrosion is negligible— 
and steel equipment can be used throughout. The 
auxiliary fractionating equipment is of standard 
type, and presents no difficulties in design and 
construction. Thus no new nor very troublesome 
engineering principles are encountered, and com- 
petent engineering service is available for con- 
struction of plants. Individual requirements vary 
widely, and require study to determine the par- 
ticular conditions to be used in each case. 

Alkylation is a commercially proven process. 
The development has been extremely rapid, due 
to cooperative effort; and at present there are 
six commercial plants in operation, and a num- 
ber of plants under construction. A list of these 
plants, together with their rated capacities, is 
given in Table 5. Photographs of several of the 
plants now in operation are given in Figs. 7, 8, 











and 9. The results from the commercial plants 
are fully up to expectation. 


Conclusion 


As the result of the combined efforts of the 
research staffs of five major oil companies, the 
alkylation process has been developed to proven 
commercial success; and it has been found to be 
suited ideally to the manufacture of high-octane 
fuels. Several commercial plants are being oper- 
ated or in the process of construction, and a 
new method of gasoline manufacture has been 
achieved which undoubtedly will affect the petro- 
leum industry as a whole, and contribute greatly 
to aviation progress. 


TABLE 5—ALKYLATION PLANTS IN OPERATION AND 
UNDER CONSTRUCTION 


Operating 

Aviation 

alkylate 

Company and location— (bbl./day) 
Humble Oil & Ref. Co., Baytown, Tex. ..... 1,200 
Shell Oil Co., Inc., Dominguez, Calif. . . 800 
The Texas Co., Port Arthur, Tex. ........... 750 
Shell Oil Co., inc., Martinez, Calif. .... 500 
Standard Oil Co. of New Jersey, Bayway, | NJ. 175 
Anglo-Iranian Oil Co., Abadan, Iran ... 100 

Under Construction or Consideration 

Humble Oil & Ref. Co., Baytown, Tex. 1,500 


Lago Oil & Transport Co., Aruba, N.W.I. .... 520 


Magnolia Petroleum Co., Beaumont, Tex. 2,140 

N.K.P.M., Palembang, Sumatra ........ 560 
Sheil Oil Co., Inc., Houston, Tex. ...... ; 1,500 
Shell Oil Co., Inc., Wood River, ae 1,500 
Standard Oil Co. of Louisiana, Baton Rouge, La. 1,200 
Union Oil Co. of California, Wilmington, Calif. 270 
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TABLE 4—COMPARISON OF ALKYLATION AND POLYMERIZATION FOR C, FRACTION FROM CRACKING 


(Basis, 1 gal. of feed) 


Feed composition, per cent by volume: 





Propane ...... 1 
Isobutylene 18 
n-Butylenes 30 
Isobutane 19 
No, and dS maxi aah Mbta Ain gem PRATT Ae 8 eine 42 
I. |= or p'cchb’s mix So GRU NO ey oc aN eR ee 100 
Catalytic 
Cold-acid high- 
absorption pressure 
and Catalytic polymeri- 
polymeri- polymerization zation plus 
zation plus plus hydro- hydro- 
Method used— yous genation* genationt Alky! vy # 
Additional isobutane, gal. er gallon of feed. .......... Nil 
Productt boiling below Ie ee eas oil 0.25 0.32 073 
Octane No. of saturated pat AE cut (A.S.T.M.-C.F.R.).. 99-100 96-98 91-93 92-94 
Gallons of 87-octane fuel per gallon of feed ae by 
blending aviation cut with 72-octane base stock§ .. 0.21 0.42 0.43 1,02 


*Either ayy or hot-acid —— operating for maximum octane number. 
ie 


+Operating for maximum 
tData are approximate. 


The yield depends somewhat on operating conditions. 


§Assuming straight-line function and motor-method octane num! 
{In general, refinery streams are richer in isobutane. 
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~Petroleum-ization—1940 


HE textbook of organic chemistry which has 
oe caus shoulders for so long with the piping 
handbook and the instrument catalogue on the 
bookshelf of the refinery office shows fresh thumb 
prints. The chapter on polymerization and the 
definition of a catalyst were reread carefully 2 
years ago. Last year the index was leafed in vain 
in an effort to locate “hydrocodimer”! And now, 
smudges are in evidence on the hitherto-clean 
pages dealing with isomerization, alkylation, cy- 
clization, and aromatization. The refiner, who for 
half a century has been handling one of the most 
complex mixtures of organic chemicals known to 
man, at last is talking organic chemistry—or, at 
least, he is in there trying! Although he does not 
know how to make it, he has found out that neo- 
hexane is 2,2-dimethylbutane, having astounding 
antiknock value. Should he equip to manufacture 
neohexane, should he put in an alkylate plant, 
would it be the best bet to try catalytic cracking, 
or should he forget all about the whole business 
until somebody straightens out the tangle? 

It is the purpose of this paper to attempt, in as 
plain language as possible, to place these various 
new processes on the checkerboard of petroleum 
refining, and determine which ones are competi- 
tive, which are complementary, and which should 
be considered for use as various refinery situations 
arise. However, due to the extremely undeveloped 
state of some of these processes, a crtain amount of 
forecasting based on personal opinion is woven into 
the pattern presented here, but it is hoped that 
this simpiification and rationalization will assist 
the thinking which is necessary for the analysis 
and comparison of information which will be made 
available as time goes on. Discussion of the details 
of the operation of all of these various processes 
is beyond the scope of this paper; and, further, no 
comparison will be drawn between commercially 
competitive processes directed toward the same 
result. 


Definitions and Descriptions 


A certain number of definitions and descriptions 
will be useful in our study of the situation; and if 
these definitions do not agree exactly with the 
organic textbook, it should be remembered that 
they have been drafted for “petroleum-ization” 
rather than for the broad field of general organic 
chemistry. 


Catalyst. 

A catalyst can be defined as a substance which, 
although present during a chemical reaction, ap- 
parently does not enter into the reaction but 
causes, by its presence, a change in the conditions 
under which that reaction occurs. .Thus catalytic 
reactions offer a possibility for product control 
by selective acceleration of certain reactions 
which, in the opinion of many, is the most im- 
portant phase of this new refifiing technique. 
Hydrogenation. 

The hydrogenation process adds hydrogen to the 
hydrocarbon molecule. Hydrogenation may be 
either nondestructive or destructive. In the former, 
hydrogen is added to the molecule only if, and 
where, unsaturation with respect to hydrogen 
exists; thus the boiling range of the product is 
substantially the same as that of the charge to the 
process.. In the latter, operations are carried out 
under conditions which result in rupture of some 
of the hydrocarbon chains (cracking); the hydro- 
gen adding on, in general, where the chain breaks 
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have occurred. A change in boiling range results 
from this type of hydrogenation, the degree of 
change depending on the operating conditions. 
Nondestructive hydrogenation is generally a low- 
temperature low-pressure operation, whereas de- 
structive hydrogenation operates at high tempera- 
ture and high pressure. Catalysts are employed 
in almost all hydrogenation processes. 
Dehydrogenation. 

The general use of this term is so broad that it 
is practically useless. For example, the cracking 
of gas oil in an early Burton still involved dehydro- 
genation. For the purpose of this discussion, the 
term will be limited to operations on material in 
the gasoline boiling range, or lighter, and consid- 
ered in two categories, as was done for hydro- 
genation, i.e., nondestructive and destructive.jNon- 
destructive dehydrogenation is defined as the re- 
moval of hydrogen from the hydrocarbon molecule 
without the cracking which would change signifi- 
cantly its boiling range. Destructive dehydrogena- 
tion removes hydrogen from the molecule, but 
is accompanied by chain rupture to some degree. 
Catalysts are employed for the nondestructive de- 
hydrogenation, but the destructive dehydrogena- 
tion may be carried out either with or without 
catalysts—depending on the degree of selectivity 
desired. 


Polymerization. 

Broadly speaking, polymerization can be con- 
sidered as the linking of two or more hydrocarbon 
molecules to form one molecule having a longer 
carbon chain and a higher boiling point. Here 
again the definition must be narrowed to make it 
useful, because the tar produced when gas oil is 
cracked in a conventional cracking coil is the 








ABSTRACT 


In Petroleum-ization—1940, the numerous new 
processes for manufacture of high-octane gaso- 
line, which have been filling the periodicals and 
the conversation of petroleum technologists dur- 
ing the past year or so, are discussed in plain 
language. Dehydrogation, alkylation, isomeriza- 
tion, etc., are defined and described in a manner 
felt to be pertinent to the present potential appli- 
cations of these processes to petroleum. In addi- 
tion, in chart form and discussion, comparisons 
are presented to assist in locating, in the refin- 
ery picture, where these processes have applica- 
tion, and which should be considered for various 
refinery situations. The paper is an attempt to as- 
sist the organization and rationalization of the 
thoughts of refiners who may be viewing these 
developments with some alarm, and in some 
cases with considerable bewilderment. 








result of polymerization. Polymerization, as prac. 
ticed intentionally, at the present time is confined 
to hydrocarbons having four carbon atoms or less 
to the molecule (butane and lighter), and links 
them together under conditions which result in 
the product being predominantly within the gaso. 
line boiling range. The operation can be carried 
out either catalytically or thermally. The catalytic 
process operates at relatively high pressures, but 
at moderate temperatures, and only the unsaturates 
in the charge react. The thermal process operates 
at high pressures and high temperatures, but re- 
acts both unsaturates arid saturates—due in part, 
but not entirely, to thermal dehydrogenation taking 
place in the heating coil as the charge is brought 
to operating temperature. 

Alkylation. 

If any saturated hydrocarbon molecule is de- 
prived of a hydrogen atom and then united with 
another hydrocarbon molecule through the bond 
where the hydrogen atom was removed, alkylation 
has been accomplished. The broad definition of 
this term leaves us nowhere, but one of the specific 
alkylation processes in which interest is at a high 
pitch at the present time unites isobutane (a 
branched-chain compound) with a butane (unsat- 
urated branched or straight-chain compound) to 
produce practically pure isooctane. The operation 
is carried out at low pressure and low temperature, 
and requires a catalyst. Another example is the 
process which produces neohexane. In this process 
ethylene is reacted with isobutane to produce a 
saturated highly branched-chain six-carbon-atom 
compound. The neohexane process uses no catalyst. 
Desulfurization. 

In the broad sense, this term is self-defining, 
but here it will be considered as applying to the 
removal of sulfur from material within the gaso- 
line boiling range. Chemical desulfurization, using 
either sulfuric acid or caustic soda, has been prac- 
ticed for many years; and it should be mentioned, 
in passing, that strict economic comparisons must 
be made—the old versus the new—before com- 
pletely revamping the refinery. There is, however, 
a definite feeling that chemical desulfurization is 
on the way out; so, for the purpose of this sum- 
mary—which is concerned chiefly with the new 
catalytic processes—the definition will be nar- 
rowed to identify processes which decompose the 
sulfur-hydrocarbon compounds in the gasoline, 
and evolve the sulfur as hydrogen sulfide or pos- 
sibly as sulfur dioxide. Desulfurization and de 
hydrogenation tend to proceed hand in hand, but 
the interest which is aroused at present is due to 
knowledge which has permitted the control of the 
relative rates of these two types of reactions by 
the use of catalysts. The now proven deleterious 
effect of sulfur compounds in gasoline on octane 
number and lead susceptibility has given a dollar 
impetus to further advances in desulfurization 
methods for sulfur removal alone. This is a dis- 
tinct contrast to previous trends of thought, in 
which the sulfur reduction which accompanied 
various forms of dehydrogenation was accepted 
for what it was worth in meeting sulfur specifica- 
tions of the gasoline—without giving too much 
thought to control and selectivity. 

Isomerization. 

Inasmuch as saturated hydrocarbons can exist 
as either straight or branched-chain compounds, 
and as the branched-chain compounds in the gas 
line boiling range have higher antiknock qualities 
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than the straight-chain compounds (e.g., isooctane 
vs. normal heptane, the 100 to 0, respectively, of 
our antiknock scale) interest in controlled chang- 
ing of straight chains to branched chains (isomer- 
ization) will increase sharply if practicable meth- 
ods can be discovered. Isomerization, as now avail- 
able for our study as an isolated process, is confined 
to butane and pentane conversion to the corres- 
ponding isocompounds; but inasmuch as the ex- 
tremely high octane-number increase obtained dur- 
ing certain catalytic-dehydrogenation operations 
on gasoline best can be accounted for by assuming 
some isomerization to have occurred, it is the 
opinion in many quarters that catalysts and condi- 
tions will be found eventually which will extend 
isomerization as a controlled process into the broad 
gasoline boiling range. 


Aromatization. 

For present purposes let us define aromatization 
as the conversion of saturated hydrocarbons to 
aromatic hydrocarbons, e.g., conversion of hexane 
to benzol, heptane to toluol, etc. Processes using 
catalysts at relatively high temperatures and mod- 
erate pressures have accomplished such conver- 
sions with surprisingly high yield. Aside from the 
“war-baby” aspect of such processes, their future 
probably will depend to some extent on present in- 
vestigations to determine the relative merits and 
demerits of inclusion of aromatics in fuel for use 
in high-power aviation engines operating at high 
altitudes. 


Cyclization. 

This process is the conversion of straight-chain 
hydrocarbons to ring compounds (cyclics) but 
without the attendant dehydrogenation which 
necessarily takes place during the production of 
aromatics. The development of cyclization as a 
definite process is tied in with the remarks pre- 
viously made about the future of aromatization. 
The process doubtless will be catalytic, but it is 
still over the horizon, and cannot enter too serious- 
ly into present thinking. 

Catalytic cracking and reforming. 

As mentioned previously, cracking involves de- 
hydrogenation of the type defined as destructive. 
In the rupturing of the hydrocarbon chains, there 
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are created fragments which are extremely active 
chemically. In the course of reacting to attain 
chemical stability, these fragments apparently, to 
some degree, engage in practically all of the reac- 
tions which we have been discussing. The use of 
a catalyst during cracking has the interesting effect 
of decreasing the amount of polymerization to tar 
and at the same time encouraging aromatization 
and isomerization of the cracked fractions in the 
gasoline boiling range. As a result, material of high 
antiknock value is produced. In catalytic reform- 
ing a different effect is sought. Here aromatization 
and isomerization are encouraged by different op- 
erating conditions and catalysts, but every effort 
is made to suppress the chain rupture which would 
cause excessive conversion of gasoline to gas. In 
the following discussion, catalytic reforming is 
classified as dehydrogenation, but merely for con- 
venience, and does not infer that the dehydrogena- 
tion phase is considered predominant. 

Coking. 

The operation of coking, whether thermal or 
catalytic, consists of heat-treating heavy hydro- 
carbons, usually crude residuum or cracked tar, 
in order to increase the ultimate yield of gasoline 
from the crude. Heavy hydrocarbons are low in 
hydrogen-carbon ratio; gasoline is relatively high 
in this same ratio. The conversion, therefore, neces- 
sitates the throwing out of carbon (coke) as a 
means of adjustment of this ratio. Catalytic coking, 
as contrasted with thermal coking, results in less 
coke “throwout” for a given conversion, possibly 
due to the fact that gasolines of relatively high 
aromatic content have a lower hydrogen-carbon 
ratio than nonaromatic gasolines, and lower carbon 
“throwout” would suffice for the adjustment in 
hydrogen-carbon ratio necessitated by this type of 
conversion. It is important to note that the carbon 
produced in the catalytic operation deposits in the 
pores of the catalyst; therefore, extensive steam 
generators must be included as a part of the plant 
investment if the heating value of the carbon is 
to be put to use when the catalyst is regenerated. 


Refinery Applications 
Having had a general look at these new processes, 
the refinery picture should be examined for pos- 


sible applications. For this purpose a chart has 
been prepared, which starts with crude petroleum 
and presents some of the various courses which 
might be plotted in converting this crude to gaso. 
line as the major product. The shaded circles are 
positions where a stop is made to review ways and 
means, before taking the next step. 

Natural gas. 

The natural gas, butane and lighter (except 
when pentane isomerization is indicated) can be 
converted to either high-octane motor gasoline or 
to aviation gasoline. Because natural gas is, in gen- 
eral, completely saturated, either catalytic or 
thermal dehydrogenation is necessary. If motor 
gasoline is the goal, this choice is governed by 
investment and operating-cost estimates. If avia. 
tion gasoline is desired, or if flexibility for future 
changes to aviation production is a requirement, 
the choice probably will be catalytic. 

Essentially the same reasoning applies to choice 
of type of polymerization unit. If aviation gasoline 
is not desired, the investment comparison must 
take cognizance of the fact that the dehydrogena. 
tion is an integral part of the thermal-polymeriza. 
tion plant. 

If a catalytic-polymerization plant is chosen, the 
decision must be made between selective operation 
for codimer (isooctene) followed by hydrogenation 
to hydrocodimer (isooctane) or nonselective opera- 
tion for a higher yield of high-octane (80+) motor 
fuel. Perhaps a plant built for selective operation, 
but operated for motor fuel and without hydrogena- 
tion, is indicated in order to avoid closing the door 
to future aviation-gasoline production from this 
stream. 

If hydrocodimer is produced, a high-octane front- 
end volatility correctant can be prepared by iso- 
merizing some of the normal pentanes in the crude 
to isopentane. This step is indicated if the loss in 
octane rating of the hydrocodimer when blended 
with natural gasoline is sufficient to justify the 
investment and operation of such a plant. 

The indicated approach to isobutane fractiona- 
tion or Butane isomerization will be discussed in 
connection with handling refinery gas. 
Straighirun gasoline. 

The light fraction of the straightrun gasoline 
may be subjected to catalytic dehydrogenation 
(catalytic reforming) for the purpose of making 
a high-octane (85+) aviation fuel with good lead 
susceptibility. If the octane-number increase does 
not justify the sacrifice in yield which accompanies 
the reforming, catalytic desulfurization alone may 
be indicated to produce low-sulfur stocks for special 
naphthas or to take advantage of the increase in 
lead susceptibility which results from the sulfur 
removal alone. As previously mentioned, this 
latter step must stand the careful economic scrutiny 
of comparison to chemical treatment. 

Cyclization to increase antiknock value without 
conversion to unsaturates or aromatics may be 2 
profitable possibility in the future. 

Aromatization will produce aromatics which may 
have value as a component of the aviation fuel of 
the future. If the process can be developed to a 
position competitive with other methods of anti 
knock increase from a cost standpoint and material 
degradation, a wide application will be made, inas- 
much as the motor-fuel blending stock produced 
has a much higher octane value when measured 
by the A.S.T.M. motor method. 

The entire straightrun gasoline can be dehydro 
genated catalytically or desulfurized, with the 
choice developed using the same reasoning that 
was used for the light fraction. The straightrun 
gasoline available also should be kept in mind 
when laying plans for processing the refinery 845; 
as will be seen later. 

The heavy straightrun gasoline, long the stand 
ard charge for thermal reforming, can be dehydro 
genated catalytically to produce a high yield of 
high-octane desulfurized blending stock. However, 
it should be remembered in planning this operation 
that the change in boiling range is much less with 
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catalytic than with thermal dehydrogenation. If 
thermal reforming has been used to control overall 
gasoline volatility for the refinery, care must be 
taken, or the entire plant-volatility balance may 
be upset by this loss of front-end volatility. If this 
develops to be serious, this fraction may be left for 
thermal reforming; but, inasmuch as the desulfur- 
ization obtained is less than half that which would 
have been experienced by using the catalytic unit, 
catalytic desulfurization of the thermally-reformed 
naphtha may be justified. As a last possibility, if 
the sulfur situation is not serious and the catalytic 
desulfurization cannot be justified, the good old 
standbys, vapor-phase clay treatment or chemical 
treatment, may be used. 

Gas oil. 

The gas-oil fraction from the crude may be 
charged to the exisiting thermal-cracking units. 
This is a cheap way to make gasoline from gas oil; 
and, inasmuch as we still are learning more every 
day about how to operate thermal-cracking coils, let 
us not be too hasty in discarding these reliable 
units. Some discarding may be necessary, but we 
must be certain that the change is an improvement, 
and not just a change. 

If the refinery is situated so that heavy fuel oil 
is difficult to market, thermal coking may be in- 
dicated on the cracked tar; but the refractory gas 
oil obtained from this type of coking generally is 
conceded to be a poor cracking stock. A careful 
economic analysis is necessary to make the de- 
cision, and this analysis should be repeated at 
intervals as refinery markets change to determine 
the advisability of continuing the operation. 

If analysis indicates that some or all of the gas 
oil should be cracked catalytically to produce high- 
octane (76+) gasoline, a decision must be made as 
to whether the operation will be partial (once- 
through) or complete (recycled to ultimate gaso- 
line yield). The type of process and the stock to 
be handled must be examined critically in order to 
reach a decision on this point. If a once-through 
operation is practiced, the catalytic recycle can be 
handled in thermal-cracking coils (possibly exist- 
ing) for completion of the conversion. If a furnace- 
oil market exists that can absorb this catalytic 
recycle, the situation is improved—inasmuch as 
the opinion persists that the recycle gas oil from 
a catalytic cracking unit is not the easiest thing 
to handle from a cost standpoint for further proc- 
essing either catalytically or thermally. 

The gas oil may be considered as a possible 
charge for a destructive-hydrogenation unit; but 
information at present indicates that, unless spe- 
cialty products are desired, the lower-octane value 
of the gasoline, plus the high investment and manu- 
facturing costs, it not offset by the high ultimate 
yield and the high quality of the gasoline in 
respects other than octane value. Present product- 
price structures do not favor hydrogenation at this 
point. 

Crude residuum. 

The crude residuum or natural tar may be 
charged either to a thermal viscosity breaker to 
obtain maximum gasoline without running to coke, 
toa thermai coking unit to obtain a higher ultimate 
gasoline yield, or to a catalytic-coking unit to obtain 
the highest yield which can be obtained without 
hydrogenation. If the catalytic unit is considered, 
possible duplication of steam-generating facilities 
must be evaluated. Although some gasoline is 
produced directly in these operations, the prime 
function in all is the production of gas oil for 
subsequent conversion to gasoline. This gas oil is 
similar to the gas oil from the crude, and may be 
Considered in the same category for purposes of 
simplification. 

Cracked gasoline. 

The finishing of cracked gasolines can take four 
Possible major routes. If octane level is satisfac- 
‘ory, catalytic or chemical desulfurization may be 
indicated; but a word of caution is necessary here. 
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Data from catalytic desulfurization of straightrun 
gasolines show extremely satisfactory results; but, 
in attempting to handle cracked gasolines in the 
same manner, some processes have had trouble 
obtaining the required degree of desulfurization 
without resorting to operating conditions which 
resulted in excessive yield loss by polymerization 
or dehydrogenation. 

If the octane level is unsatisfactorily low on the 
cracked gasoline, catalytic dehydrogenation should 
be given consideration. Although thermal reform- 
ing seldom has been an economically-sound opera- 
tion applied to cracked gasolines, there are definite 
indciations that catalytic operations have possi- 
bilities in this respect. 

Vapor-phase clay treatment, or chemical treat- 
ment, is the answer if neither sulfur nor octane 
value requires serious attention; but this phase of 
refining should not be passed without looking at 
hydrogenation. The possibilities in hydrogenation 
for sulfur removal, in the event the catalytic-de- 
sulfurization processes fall down on cracked gaso- 
lines, should not be overlooked. This hydrogena- 
tion would be mild in character, using catalysts 
which would function in low-cost low-pressure 
plants, and operating in such a manner as to re- 
move sulfur selectively without seriously reducing 
the octane level. 


Refinery gas. 

Most of the operations considered up to this 
point produce some gas in addition to liquid prod- 
ucts. This gas can be a very profitable source of 
either aviation gasoline or motor fuel. The various 
steps that can be taken to realize profits from this 
situation are quite varied, particularly as much 
depends on the type of gas available which, in 
turn, is a function of crude run and previous proc- 
essing methods. The best that can be done here is 
to discuss the possibilities and indicate the type of 
thinking necessary to evaluate a given situation. 

If a catalytic-alkylation plant is being considered 
for production of aviation gasoline (96+ octane), 
three possible channels must be considered. These 
three considerations are necessitated by the re- 
quirement that the feed to the alkylate plant must 
contain isobutane and butenes in molecular ratio 
of slightly more than 1 to 1. Most refinery gases 
contain one-third to one-half the quantity of iso- 
butane necessary to supply this requirement; and, 
if no steps are taken to correct the situation, the 
alkylate produced will be too low in octane rating. 

The first possibility is fractionation of natural gas 
for its isobutane content and addition of this to the 
refinery gas in proper amounts to meet the require- 
ments. This necessitates having available and 
fiandling large quantities of natural gas. 

The second possibility is isomerization of butane 
to isobutane to a sufficient degree to build up the 
isobutane-butene ratio. In refineries having highly 
unsaturated gas it may be necessary, in addition 
to this, to isomerize some of the butane from nat- 
ural gas to augment the isobutane available. 

The third possibility lies in the other direction, 
ie., reduction of the content of butenes, by cat- 
alytically polymerizing some of these butenes. The 
butanes pass through this process unchanged; and 
although in a given refinery this method produces 
considerably less alkylate, it does produce, more 
or less as a by-product, high-octane polymer gaso- 
line for use as a motor-fuel blending stock. 

Both catalytic and thermal-alkylation processes. 
are shown on the chart. As previously mentioned, 
the eight-carbon-atom alkylate is made in a cat- 
alytic process now commercially available. The 
thermal-alkylation process previously mentioned 
which produces neohexane, a six-carbon-atom al- 
kylate, is not as completely developed at present, 
but is sufficiently close in accomplishment to be 
considered competitive for this survey—particu- 
larly as the thermal alkylate is a superior product 
in antiknock value (120+ vs. 96+). 

If motor fuel is the apt in processing the refin- 
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ery gas, polymerization should be considered; in- 
asmuch as, at the present time, an alkylation plant 
is difficult, if not impossible, to justify economical- 
ly for motor-fuel production. 

Thermal-polymerization units have a high in- 
vestment cost, but do produce high yields of high- 
octane (76+) gasoline. This high yield is due to 
the inherent dehydrogenation which takes place 
in the plant heating coils, plus a certain amount of 
alkylation which occurs between the saturates and 
unsaturates. In addition to the octane credit, the 
thermal pclymer should be given a high volatility 
credit. Thermal polymer gasoline is extremely 
rich in front-end volatility; and, properly evalu- 
ated, this credit may amount to more than the 
octane credit. 


Catalytic polymerization, if operated selectively 
and in conjunction with a hydrogenation unit, is 
directly competitive with the alkylation process in 
producing isooctane. In this comparison of proc- 
esses, the possible necessity for isomerization of 
butane for the alkylation plant must be considered 
and compared with the probable necessity for iso- 
merization of pentane as a blending stock for the 
hydrocodimer. Alkylate has inherently better 
front-end volatility characteristics than hydro- 
codimer, which may give the alklation process an 
economic advantage in certain circumstances. 


If a nonselective catalytic-polymerization plant is 
being considered, the competition is with the 
thermal unit—both being considered for motor- 
fuel production. Inasmuch as the catalytic unit 
reacts only the unsaturates, the ultimate gasoline 
yield from a given gas stream is considerably 
lower. However, the investment and operating 
costs are substantially lower, and units much 
smaller in capacity than would be practicable for 
a thermal unit can be considered. The catalytic- 
polymerization unit is definitely a “cream skinner,” 
with a quick payoff and, as such, should be exam- 
ined carefully, particularly for a small refinery. 


In a large refinery the application for catalytic 
polymerization well may be in conjunction with a 
thermal unit, utilizing the “skimming” effect 
cheaply to polymerize the unsaturates—the ther- 
mal unit following to complete the cleanup. Furth- 
er, excess or standby capacity for peak or abnormal 
loads can be installed and operated cheaper cat- 
alytically than thermally. For the large refinery 
this combination of catalytic and thermal polymer- 
ization is probably the most flexible setup that 
can be obtained commercially at the present time. 
This is particularly true if the catalytic plant is 
designed for either selective or nonselective opera- 
tion. 

The possibility of catalytic dehydrogenation 
prior to catalytic polymerization has not been dis- 
cussed in connection with refinery gas, but was 
mentioned for natural gas. Processing natural gas, 
particularly for aviation gasoline, seems to be the 
most promising place for application of this com- 
bination at the present time, due to the relatively 
high investment costs for butane-dehydrogenation 
equipment. If this situation changes in the future, 
and it is believed that it will, consideration should 
be given to refinery-gas applications for catalytic 
dehydrogenation. 

The last two processes indicated handling refin- 
ery gas, and involve simultaneous processing of 
the straightrun gasoline from the crude. Thermal 
reforming and concurrent gas polymerization was 
developed initially in an effort to give the small 
refinery a chance to obtain the advantages of ther- 
mal polymerization by combining the operation 
with thermal reforming, in the same coil. Develop- 
ments have shown that more than concurrent 
reforming and polymerization take place. Possibly 
both alkylation and isomerization play a role in 
the surprisingly satisfactory results obtained. The 
possibilities of such combined processing should 
not be neglected in, studying a large refinery, par- 


(Continued on Page 271) 
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SPECIFY 
CAST IRON 
PiIPk 


es 
| Six-inch cast tron pipe 


used for fresh water line 


serving Texas refineries, 


® Refinery engineers get tough 

when passing on pipe materials. 

Cast iron pipe takes the hurdles better than other 
low first-cost materials for such refinery uses as 
cooling and condensing coils, rundown lines, com- 
pressor station discharge lines and for salt water dis- 
posal. Reason: dependable durability under corro- 
sive conditions. Cast iron pressure pipe is available 
in bell-and-spigot, plain and threaded ends, and 
flanged types, or with mechanical joints, in diam- 
eters from 114 to 84 inches. For further information 
write to The Cast Iron Pipe Research Association, 
Thos. F. Wolfe, Research Engineer, 1015 Peoples 
Gas Bldg., Chicago, Illinois. 
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HE A.P.I. hydrocarbon project was undertaken 
La the result of a rapidly increasing need for 
basic data on the combustion characteristics of gas- 
oline hydrocarbons to be used as guides in the solu- 
tion of problems encountered in the development 
and utilization of internal-combustion-engine fuels. 
There also exists an acuate demand for more com- 
plete and accurate physical and thermal data for 
many of the hydrocarbons in this range than now 
exist. Several excellent compilations of the latter 
type of data, plus knock ratings by conventional 
methods, are available. A scrutiny of these com- 
pilations, however, reveals a large number of blank 
spaces along with many items which, in the light 
of present knowledge, are either incomplete or 
of questionable accuracy. In particular, knock rat- 
ings by the conventional laboratory methods are 
unsatisfactory from a basic point of view, as it is 
recognized by all who intimately are concerned 
with this type of work that behavior under many 
conditions of utilization rarely can be predicted 
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Fig. 1—Variation in apparent knocking behavior, of five 
fuels of widely differing compositions, with 12 test con- 
ditions 


from such ratings. This is illustrated in Fig. 1, 
which compares the knocking behaviors of five 
fuels under 12 different test. conditions. 

The project was undertaken as the direct result 
of the voicing of the above need (during an infor- 
mal discussion following a C.F.R.* meeting early 
in 1938) and a proposal by the Research Foundation 
of Ohio State University inviting support for a 
program aimed primarily at research upon meth- 
ods of hydrocarbon preparation. As originally 
expressed, the two proposals represented quite 
divergent aims: the former involved the extensive 
examination of a large number of representative 
hydrocarbons (which necessarily would be re- 
quired in rather large quantities in order to per- 
mit comprehensive engine studies); the latter to 
investigate methods of preparation—the question 
of quantity being quite unimportant. The objec- 
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ABSTRACT 


The A.P.I. hydrocarbon research project was 
initiated September 1, 1938, for the purpose of 
preparing as many gasoline-range hydrocarbons 
as possible and examining them for their basic 

gi bustion characteristics, physical and 
thermal properties, etc. No extensive chemical 
studies are anticipated. The program is spon- 
sored by 25 interested companies. The hydro- 
carbon preparation is being carried out by Prof. 
C. E. Boord, of Ohio State University Research 

Foundation. Engine studies, which consist of con- 
ventional A.S.T.M. @nd C.F.R. research ratings, 
plus the determination of permissible critical com- 
pression ratios under four widely varying con- 
ditions of service, are being conducted by the 
Research Laboratories of the General Motors 
Corp. Physical and thermal-property determina- 
tions are to be conducted by individuals who are 
engaged in research upon the particular prop- 
erties under consideration. To such investigators, 
the project will make available highly purified 
hydrocarbons in reasonable quantities. 

Up to the present about 12 hydrocarbons, all in 
the 8-carbon-atom range, have been prepared 
and submitted for engine examination. In addi- 
tion, a considerable number of hydrocarbons are 
in the process of examination, or have been com- 
pleted, with the exception of final purification. It 
is anticipated that approximately 40 hydrocar- 
bons will be prepared and examined during the 
present year. It was not possible to complete the 
work on very many hydrocarbons during the 
first year, as much of the time was utilized in 
organizing the staff of the hydrocarbon laboratory 
at Ohio State University and in working out the 
details of the engine-test procedure. The basic 
method used for engine studies consists in deter- 
mining the critical compression ratios over a wide 
severity range, which includes conditions less 
severe than the C.F.R. research method, to a set 
of conditions which has been demonstrated to be 
more severe than those ordinarily encountered in 
aircraft practice. No attempt is being made to 
centralize either the preparation or examination 
of work upon hydrocarbons of any particular 
characteristic or for any special type of service. 





The basic plan is to map the gasoline-range field - 


as thoroughly as possible for the purpose of pro- 
viding a background for any specialized develop- 
ment work which individual organizations may 
wish to undertake. 

The present paper has been prepared primarily 
to outline the objectives of the project; and the 
method of attack and subsequent papers, to be 
given by individual investigators, will present 
experimental results. 








tives of the two programs were discussed thorough- 
ly, with the result that Professor Boord of Ohio 
State University, department of chemistry (who 
was interested primarily in the preparation pro- 
posal), agreed to extend the scope of that project 
to provide quantities sufficient for engine re- 
search purposes. These discussions culminated in 
a meeting of the interested parties at Wichita, 
Kans., at the time of the 1938 Institute’s mid-year 
meeting. It was the vote of the group present that 
the work be undertaken, and that it be sponsored 
by the American Petroleum Institute. An applica- 
tion for such sponsorship subsequently was acted 
upon favorably by the directors of the American 
Petroleum Institute, the understanding being that 
the project would furnish its own funds. 

As finally organized, for the first year the project 
had 25 supporting organizations. Work upon this 
project was begun officially on September 1, 1938, 
and the first year’s activities terminated August 








A.P.L — Presented before 
annual meeting, Chicago, IIL, 
November 13-17, 1939 








31, 1939. The project has been renewed for a 
second year beginning September 1, 1939, with 24 
supporting organizations. 


General Program 


1. Organization and administration. 

The general plans under which the work is being 
carried out were formulated at the initial meeting 
held in August 1938. The basis for organizing the 
program was as follows: 

1. As many hydrocarbons falling in the gasoline- 
volatility range will be prepared as experience 
should find possible and practical. These hydro- 
carbons should be available in sufficient quantity 
to permit the carrying out of a basic study of en- 
gine-knocking characteristics and a reasonably 
complete examination of their physical and thermal 
properties. No restrictions will be placed upon 
the type of hydrocarbons to be prepared—it being 
understood thoroughly that the program is to be 
of a basic research nature, and not one of specific 
product development. 


2. The hydrocarbons are to be subjected to the 
most basic possible study of their knocking char- 
acteristics. ; 

3. Physical and thermal characteristics are to 
be determined both for purposes of identification, 
and to amplify the existing data upon these points. 
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4. No extensive studies of chemical characteris- 
tics are contemplated. 

5. The results of all findings are to be made pub- 
lic, The committee further went on record: “While 
it is not anticipated that patentable developments 
will arise out of this project, it is understood that 
if such should arise, benefits will be dedicated to 
the public by publication or otherwise.” 

6. It was recommended that the Research Foun- 
dation of Ohio State University undertake to 
secure—and, when necessary, to prepare—hydro- 
carbons falling within the scope of the project. 

7. The research laboratories of General Motors 
Corp. were requested to undertake the engine 
studies. 

8. The determinations of physical and thermal 
properties are to be carried out by whatever pro- 
cedure appears to be most expedient in individual 
cases. 

The broad plan adopted at the first meeting of 
the hydrocarbon research committee anticipated 
that the work probably would extend over a period 
of approximately 4 years. It was felt, however, 
that support should be given upon an annual basis, 
with the decision for each succeeding year’s sup- 
port contingent upon progress. It was not antici- 
pated that all of the hydrocarbons falling in the 
gasoline range will be prepared and examined 
under the above-mentioned conditions, within the 
time indicated. This would be a physical impossi- 
bility, as is indicated by the tremendous number 
of hydrocarbons which are theoretically possible 
in the gasoline-volatility range. It was determined, 
however, that hydrocarbons broadly representa- 
tive of the various types which possibly might be 
employed as_ internal-combustion-engine fuels 
would be investigated to the fullest possible extent. 

The project currently is administered by a com- 
mittee consisting of a representative of each organi- 
zation supporting the project. This committee 
met upon three occasions during the first year 
of the program. One meeting was held in August 
1938 for the purpose of organizing and authoriz- 
ing work and expenditures under the project. 
Meetings also were held at the time of the 1938 
annual meeting and the 1939 midyear meeting of 
the Institute. Another meeting of this commit- 
tee will be held at the time of the 1939 annual 
meeting. Handling of detailed questions rests with 
a small advisory committee. A complete list of the 
project underwriters and their representatives is 
attached as Appendix 1 of this report. 


2. Hydrocarbon preparation and procurement. 

As indicated hereinbefore, no attempt is being 
made to prepare or secure all of the hydrocarbons 
falling within the gasoline-volatility range. The 
hopelessness of such an ambition is indicated by 
the tabulation which shows the number of isomers 
possible in the C, to C,, range. 

Accordingly, selection of the hydrocarbons to 
be prepared is being determined largely by prac- 
tical considerations. In general, it is felt that the 
scope should be restricted to those hydrocarbons 
falling within the C, to C,, range, inclusive. In the 
first year’s work particular emphasis was placed 
upon the preparation of the 8-carbon-atom paraf- 
fins. Hydrocarbon preparation was delegated to 
the Research Foundation of Ohio State University 
—with the understanding that a suitable person- 
nel organization would be created, and that the 
necessary physical facilities would be acquired. 
All out-of-pocket expenses directly resulting from 
the prosecution of the project were to be borne 
by the supporters of the project. A suitable budget 
was prepared for the first year, and work was 
begun officially in September 1938. The original 
Ohio State University proposal involved research 
into methods of preparation only with the idea 
that the quantities actually to be prepared would 
be quite small. The most frugal engine procedure 
which could be devised indicated that at least 
1 gal. would be required. Accordingly, the meth- 
ods of attack originally proposed by Ohio State 
University were revised, with the idea that at 
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least 1% gal. of each hydrocarbon would be made 
available. The minimum of 1 gal. would be re- 
quired for the basic engine studies, whereas 500 
ml. of material of the highest possible degree of 
purity was to be available for physical and thermal- 
property examination. 


Isomers ~ 
Olefinst 
(C,H) 





Paraffins* 
(CaHyn,2) 


Carbon 
atoms 


10 
11 Sie NS 
12 355 


*Hanze and Blair, J. Am. Chem. Soc, 53, 3077. 

tHanze and Blair, J. Am. Chem. Soc. 55, 680. 

. Engine studies. 

The carrying out of the engine research work 
was delegated to the research laboratories of the 
General Motors Corp., particularly as this organi- 
zation had contributed already a considerable 
portion of the available basic information bear- 
ing on the principal objective of the project. A 
thorough study was made of a possible means of 
attack, with the result that a series of four tests 
involving the determination of critical compres- 
sion ratios under widely varying severity condi- 
tions was recommended to the committee, and 
selected as the basic engine study. These tests 
are supported by A.S.T.M. and research octane 
numbers upon the hydrocarbons either direct or 
when blended with a 60-40-octane-heptane base 
(in the event that their initial octane numbers are 
above 70). These latter observations include ad- 
ditions of 1 ml. and 3 ml. of tetraethyl lead per 
gallon. The program also provides for studies at 
varying mixture ratios, when availability of the 
hydrocarbons will permit. It was agreed that this 
work would be amplified, whenever possible, by 
other engine studies such as supercharge tests. 
The initial work has included the examination of 
a series of easily obtainable fuels representing a 
wide variation in type under a large number of 
test conditions. The net result of this work is to 
indicate the practicability of the method of ap- 
proach that has been followed. It should be em- 
phasized that an important consideration in setting 
the scope of the basic engine-test program is the 
limitation imposed by the quantities which can 
be prepared by practical procedures. 


4. Physical and thermal properties. 

No definite plans have been drawn up for the 
conduct of physical and thermal-property studies. 
It has been the feeling of the committee that such 
work best. can be done by specialists in particular 
fields of research. Accordingly, it is the plan of 
the project to make the purified hydrocarbons 
available to competent research workers—the un- 
derstanding being that the information obtained 
will be made available promptly to the commit- 
tee, but that the individual worker will have the 
right to independent publication of his results. In 
addition, the project is cooperating with the na- 
tional Bureau of Standards, which is engaged in a 
hydrocarbon research program of a more special- 
ized nature under the sponsorship of the National 
Advisory Committee for Aeronautics. 


Hydrocarbon Preparation 
1. Personnel. 

The work of procuring those hydrocarbons al- 
ready available from other sources, and preparing 
those otherwise unobtainable, was delegated to 
the Research Foundation of Ohio State University. 
A “hydrocarbon laboratory” has been established 
under the general supervision of C. E. Boord, pro- 
fessor of organic chemistry. A research staff has 
been established as follows: 

A. L. Henne, research associate in charge. 

One research assistant. 

Three graduate fellows (half time). 

In addition, the services of another research as- 
sistant and three graduate fellows have been uti- 
lized for comparatively short periods. It is antici- 
pated that this basic arrangement will be employed 


for the entire program. Whether it will be ampli- 
fied at some later date will be determined by sub- 
sequent developments, 


2. Preparation procedures. 

Certain of the hydrocarbons falling within the 
scope of this project are obtainable without re. 
course to laboratory preparation. Accordingly, ag 
many as possible have been procured and purified 
—whenever necessary—at Ohio State University, 
For example, the following is a partial list of the 
hydrocarbons obtained in this manner: 

Benzene. 

Toluene 

Ethyl benzene 

m-Xylene 

o-Xylene 

Cyclohexane 

Methylcyclohexane 

3-hexane 

2,2,4-trimethylpentane 

n-Heptane. 

Three principal procedures have been employed 
thus far in preparing hydrocarbons as follows: 

a. A mixture of olefins having the desired 
skeletal structure is produced by dehydration of 
the appropriate tertiary carbinol. If the three 
alkyl groups of the carbinol are the same, a single 
olefin is obtained; otherwise the mixture is diffi- 
cult to separate into its components. The carbinol 
is synthesized by the reaction of a Grignard reagent 
with a ketone or ester, the Grignard reagent being 
formed by the action of an alkyl halide on metallic 
magnesium in dry ether. This reaction briefly 
may be formulated as follows: 

O R” 
Hf i 
R—C—R” + R”MgX ~ R— C—OH 
t 

Where R, R’ and R” are alkyl groups, and X 
is a halogen. It is necessary to add the ketone 
or ester in ether slowly to the Grignard reagent 
because of the large amount of heat produced. If 
desired, the olefin (or mixture of olefins) may be 
hydrogenated to form a saturated hydrocarbon. 

b. This method also makes use of the Grignard 
reaction. However, the olefin is produced directly 
by the reaction of the appropriate alkylmagnesium 
halide with an alkyl-type unsaturated halide. The 
reaction briefly may be formulated as follows: 
H,C = C—C—X+R’MgX-H,.C = C—C—R-+Mgx, 

ll. Hy, i. o 
R R 

Where: R is an alkyl group or hydrogen, and X 
is a halogen. The olefin thus formed may be hydro- 
genated, if desired, to the corresponding paraffin. 

ce. Direct hydrogenation, using a nickel catalyst, ~ 
also is employed to convert aromatics to the cor 
responding cyclohexane derivatives. 

Other procedures undoubtedly will be employed 
in the course of time. It is possible, however, t 
prepare a great many hydrocarbons of the various 
types by appropriate combinations of the above 
methods. The first method has been used most 
extensively up to the present. 


Very few reactions can be trusted to give pure 
products, with the result that certain steps are 
necessary in order to insure that the resulting 
hydrocarbons will be of satisfactory purity. A 
procedure which largely is standardized has been 
employed as follows: 

a. Fractionation of the crude olefin through one 
of the metal total-reflux columns. 

b. Examination of the main fraction for rest 
dual halide, ketone, or ester, and chemical treat 
ment for their removal if present. 

ec. Hydrogenation. 

d. Refractionation collecting as “heads,” “maim © 
fraction,” and “tails,” and examining each for Tesk 7 
dual olefin or other impurities. 

e. Rehydrogenation over fresh catalyst. 

f. Washing with strong sulfuric acid, if nece> 
sary. 

(Continued on Page 122) 
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the K.M.A. Field. The first order was for 5 4cylinder. 
400 H.P. CLARK “Angles” and was received in June, 
1938. Three more were ordered in March, 1939, five 
more in July, 1939. 


Allow us to explain in detail the important economies 
introduced by this machine, in transportation, installa- 
tion, fuel consumption and maintenance. 


Export Offices: 30 Rockefeller Plaza, New York. Domestic Sales 
Offices and Warehouses: Tulsa. Okla.:; Houston. Texas; Chicago, Ill: 
Boston, Mass. (131 Clarendon St.): West Coast Office: Smith-Booth- 
Usher Co., Los Angeles, Cal. Foreign Offices: 72 Turnmill St, E. C. 1. 
London; 4 Str. General Poetas, Bucharest. Roumania. 





CLARK BROS. CO., INC... . Olean. New York, U.S.A. 


The CLARK “Angle” is of- 
fered in 2, 3, 4, 5, 6, and 
8-cylinder sizes, ranging 
from 200 to 800 H.P. 
Shown above is an installa- 
tion of Continental Oil Co., 
K. M.A. Field. 


?400 HP. of CLARK ANGLES 


in a recently enlarged gasoline and repressuring plant 














g. Final distillation through all-glass columns 
collecting in 100-ml. portions, and constructing dis- 
tillation and refractive-index curves. 

The degree of purity (for paraffins) is deter- 
mined by the following tests: 

a. Absence of halides (modified Beilstein test). 

b. Insolubility in concentrated sulfuric acid. 

c. Absence of unsaturation (bromine test). 

d. Absence of peroxides (acidified potassium- 
iodide test). 

e. Flat distillation curve (no more than 0.1° C. 
on accepted portion of curve). 

f. Flat refractive-index curve (no more than 
0.0001 variation in np on accepted portion of 
curve). 

g. Flat, reproducible freezing and melting curves. 

At the end of the first year of operation, the 





Fig. 2—Grignard reactors 


hydrocarbon laboratory had the following equip- 
ment available: 
Four Grignard reactors: 

One 3-gal. capacity foenper lined). 

One 1. capacity (steel). 

Two 1 1. capacity (steel). 
Four metal total-reflux columns (40-45 plates). 
Eight still pots (interchangeable on above col- 
umns): 


Three 1.5-gal. capacity. 

Three al capacity. 

Two 5-gal. capacity. 

Three all-glass total-reflux columns (23-28 plates). 

One cracking still and furnace. 

One chemical washer. 

One ne unit for control of. reactors and 

con 

One mechanical refrigerator (old). 
In addition to the above, the laboratory has the 
use of the following equipment provided by the 
university: 


One American Instrument Co. super-pressure auto- 
clave, 3,000-ml. capacity and with automatic ther- 
mostatie control. 

One Abbe refractometer. 

One freezing- atecaag ak gl apparatus with Leeds 

& Northruv Micromax record 


This equipment is installed in the main chemistry 
building, a large laboratory room having been 
made available for this purpose. Figs. 2, 3 and 4 
show the more important apparatus items and 
their installation. 


Plans for the second year of the program pro- 
vide for the construction of a small building to 
house the large Grignard reactors and such other 
apparatus as is deemed too large for proper opera- 
tion in the main laboratory building, as shown in 
Fig. 5. It is planned also to extend the distillation 
equipment, and to add another hydrogenator. With 
these additions, it is anticipated that about 40 
hydrocarbons can be prepared and purified dur- 
ing this year, in quantities suitable for engine- 
combustion studies and physical and thermal- 
preperty determinations. 


Engine-Combustion Studies 


In the organizing of the program, the General 
Motors research laboratories accepted the assign- 
ment of carrying out the engine-research program. 
During the first year this activity was supervised 
by T. A. Boyd, with direct assistance from W. G. 
Lovell and J. M. Campbell. During the second 
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year the work is being continued by Lovell and 
Campbell. The procedures employed for the basic 
studies were developed by the fuel section of the 
General Motors research laboratories, and are dis- 
cussed as follows: 


General problem of knock measurement.—On 
account of the importance of antiknock quality 
in determining the potential usefulness of a fuel 
in the conventional spark-ignition engine, the 
measurement of knocking tendency is an impor- 
tant phase of this investigation. This problem is 
complicated greatly by the fact that the relative 
knocking tendencies of different fuels change with 
changes in engine conditions. This is particularly 
true of pure hydrocarbons, in which the character- 
istics of each hydrocarbon are not obscured by the 
presence of other materials. It, therefore, has been 
desirable to obtain as broad a foundatiqn of knowl- 
edge of the knocking characteristics of each hydro- 
carbon as possible. 














Fig. 3—40-45 Plate total-reflux columns 


i 
) 
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Fig. 4—23-28 Plate total-reflux columns 








Conventional A.S.T.M. and C.F.R. research knock 
tests.—As a first step in this direction, the octane 
numbers of each hydrocarbon are to be determined 
by the conventional A.S.T.M. test, D 357-39, and by 
the C.F.R. research (1939) method of test. This 
part of the program involves the following tests 


by each method: 


1. Octane numbers on pure hydrocarbon. 

2. Lead susceptibilities in concentrations of 1.0 
ml. and 3.0 ml. of tetraethyl lead per U. S. gal. 
when A.S.T.M. and research octane numbers can 
be obtained. 

3. Blending octane numbers for fuels of 70-oc- 
tane number, or higher, by the A.S.T.M. method in 
a 20 per cent concentration in a base fuel composed 
of 60 per cent isooctane and 40 per cent n-heptane. 

These tests require approximately 2,000 ml. of 
fuel. 

The results obtained by these two methods of 
test are expressed in octane numbers, whenever 
possible; and, consequently, have the advantage 
of a terminology that is in familiar use. However, 
both of these methods were developed especially 
for, and best are suited for, rating commercial gaso- 
lines in the limited octane range between approxi- 
mately 50 and 85-octane number. The application 
of these methods to fuels outside of this range of 
octane numbers—particularly to fuels above 100 
in octane number—has not been altogether satis- 
factory, for a number of reasons. This has been 
partly because of limitations in the instrumenta- 
tion; partly because of limitations of the reference 
fuels; and partly because of the arbitrary combina- 
tion of engine speed, mixture temperature, and 
ignition timing in the A.S.T.M. procedure for the 
purpose of producing a given effect, viz., an ap- 
proach to correlation with road-test ratings. 


Development of procedure for additional knock 


tests.—In order to broaden the scope of the knock 
tests beyond that afforded by the conventional 
A.S.T.M. and C.F.R. research methods, considerable 
attention has been given to the development of a 
test procedure that seems better suited to the ex- 
ploratory nature of this project. At the same time, 
it has been recognized that our present knowledge 
of this entire problem of technique in knock meas- 
urement is very incomplete, and will be subject to 
revisions in viewpoint as new concepts develop. 
Under these circumstances a simple, direct, and 
workable procedure was needed which could be 
expected to be a reasonably satisfactory guide to 
further progress in the study of fuels. 


After considerable discussion of both super- 
charging and variable-compression methods, a 
decision has been reached in favor of the variable 
compression or critical-compression ratio technique 
for the present. One of the principal objections 
to the supercharging method is the comparatively 
large amount of fuel required in each test. Another 
problem in connection with supercharging was 
the question that existed as to whether the super 
charging technique had yet been developed suf- 
ficiently to warrant its use in this program at this 
time. 

Critical-compression-ratio tests.—The general 
scheme of approach that is being followed in the 
determination of knocking characteristics by crit- 
ical-compression tests is illustrated by some data 





Fig. 5—Hydrocarbon laboratory (architect's sketch) 
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which were obtained during the course of the 
development of this procedure. These data are 
presented in Fig. 6, and include isooctane,’ diiso- 
butylene,’ triptane (2,2,3-trimethylbutane),* and 
several blends of diisobutylene and benzol, respec- 
tively, in a nominal 74-octane-number base gaso- 
line. 

These data indicate clearly the exploratory na- 
ture of these combustion studies, and illustrate 
some of the fundamental fuel characteristics that 
may be expected in varying degrees among the 
pure hydrocarbons that will be studied in the 
normal course of this project. For example, the 
relation of the knocking tendency to changes in 
engine speed varies widely for different fuels. Iso- 
octane, and the nominal 74-octane base gasoline, 
as well as a blend containing 75 per cent of benzol 
in the same gasoline, appeared to have less ten- 

SPEED 600RPM 


JACKET 212 DEG.F. 
AIR 100 DEG.F. 


GOORPM. 2000 RPM 
350 DEGF. 212 DEG.F. 
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Fig. 6—Variation in critical compression ratio of six fuels 
for four standard test conditions 


dency to knock as the speed was increased from 
600 r.p.m. to 2,000 r.p.m. On the other hand, diiso- 
butylene, and even triptane—a paraffin hydro- 
carbon which might be expected to react like iso- 
octane—knocked more with an increase in engine 
speed. All of the fuels knocked more when the 
operating temperature was increased, although 
some fuels were distinctly more sensitive to a 
change in operating temperature than others. 

The net result of these varying responses to 
engine speed and operating temperatures is a 
wide variety of relative knocking characteristics 
that may be observed between a given group of 
fuels under different operating conditions. For 
example, under various engine operating condi- 
tions designated, the changes in relative antiknock 
value between isooctane, diisobutylene and a blend 
containing 75 per cent benzene in a nominal 74- 
octane-number base gasoline were as follows, in 
the order of decreasing degree of freedom from 
knock: 


Method 1 Method 2 


Diisobutylene Diisobutylene 
75 per cent benzol Isooctane 
Isooctane 75 per cent benzol 


Method 4 


Isooctane 
75 per cent benzol 
Diisobutylene 


Method 3 
75 per cent benzol 
Isooctane 


Duisobutylene 


These variations in the relative antiknock value 
of three different fuels under four arbitrarily 


1 Reference fuel S-1; ?Roehm and Haas; *sample of 
high purity supplied by Ethyl Gasoline Corp. 
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selected engine conditions, which are shown quali- 
tatively and quantitatively in Fig. 6, indicate the 
complexity of the problem when it is examined 
in detail. This. is even more apparent when it is 
recognized that around each point in Fig. 6, rep- 
resenting the characteristics of a single fuel under 
specified engine conditions, there can be developed 
an entirely new figure representing the effect of 
such important variables as ignition timing, mix- 
ture ratio, lead susceptibility, and of various blend- 
ing materials. A partial development along these 
lines and pertaining to mixture ratio and lead sus- 
ceptibility, of course, now is contemplated insofar 
gs fuel supplies will permit. However, practical 
limitations on time and on fuel supplies will pre- 
vent the full development of knowledge of this 
kind on more than a very few hydrocarbons. 


Further study of Fig. 6 shows the totally dif- 
ferent order in magnitude between the effects en- 
countered in this exploratory work and those en- 
countered in ordinary commercial practice. For 
example, a change of 5 octane numbers in the 
range between 70 and 80 is equivalent to from 0.2 
to 0.3 of a compression ratio on the scale rep- 
resented in Fig. 6. This is comparatively small, if 
hot almost negligible, in comparison with differ- 
ences of from one to five compression ratios, which 
appear to be not uncommon between two fuels 
when compared in a single engine but under dif- 
ferent operating conditions. 

Standardization of engine and test procedure for 
critical-compression-ratio tests.—The foregoing 
tests indicated the practicability of the critical- 
compression-ratio method of clearly demonstrat- 
ing in a general way the knocking characteristics 
of pure hydrocarbons over a wide range of condi- 
tions. By means of this procedure, it is possible 
with approximately 2,000 ml. of fuel to obtain a 
measure of critical compression ratio and lead 
susceptibility under four widely separated engine- 
test conditions. 


The engine which has been selected for this 
work is a_ single-cylinder variable-compression 
valve-in-head engine, having a bore and stroke of 
3% in. by 4% in., respectively. This engine was 
built at the General Motors research laboratories 
for fuel research, and will operate satisfactorily 
at compression ratios which are continually vari- 
able between 3: 1 and 15: 1, and over a range of 
speeds varying between 600 and 2,000 r.p.m. Fig. 7 
shows a general view of the engine and auxiliary 
apparatus. 


Jo RRR RNR ENMIRE IK: « 


The schedule of basic test conditions which 
have been chosen is as follows: 

1. 600 r.p.m., 212° F. jacket temperature, 100° F. 
air, mixture strength and ignition for maximum 
power. 

2. 6CO r.p.m., 350° F. jacket temperature, 150° F, 
air mixture strength and ignition for maximum 
power. 

3. 2,000 r.p.m., 212° F. jacket. temperature, 100° 
F. air, mixture strength and ignition for maximum 
power. 

4. 2,000 r.p.m., 350° F. jacket temperature, 150° 
F. air, mixture strength and ignition for maximum 
power. 

The humidity of the air entering the engine is 
controlled at 100+10 grains of water vapor per 
pound of dry air. 


The operating characteristics of the engine have 
been determined over the useful range of com- 
pression ratios with reference fuels. From these 
data it is possible to convert from critical com- 
pression ratio to per cent S-1 in M-2, or to per 
cent certified isooctane in n-heptane, or to com- 
pression pressure, or to relative power output. 
Complete interchangeability with other reference 
fuels not now in current use could be made by 
means of critical-compression-ratio determinations 
of a few blends of such reference fuels. Indicated 
mean effective pressures obtained from this en- 
gine under the four operating conditions enum- 
erated previously are shown in Fig. 8. 


Comparative tests between different engines and 
different methods of test—In order to obtain some 
basis for the broadest possible interpretation of 
the critical-compression-ratio data, a series of type 
fuels has been compared with a common series of 
reference fuels in a number of different engines 
operated under various conditions. This comparison 
includes ratings by the A.S.T.M., the C.F.R. re- 
search, and C.F.R.-A.F.D. methods 1-a and 1-b, and 
tests in two different supercharged engines. The 
results are tabulated in Table 1. These data indi- 
cate that: 


1. No single set of tests by the critical-compres- 
sion method agrees with any one of the super- 
charged tests. 

2. That the supercharged tests with different en- 
gines agreed when similar operating conditions 
were used, but under different conditions of oper- 
ation the data are not comparable. 

3. Only the C.F.R.-A.F.D. methods 1-a and 1-b, 
which do not employ supercharging, show good 





Fig. 7—Critical-compression-ratio test engine 
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°F TABLE 1—COMPARISON OF DIFFERENT TEST ENGINES 
: (Ratings expressed as per cent S-1 in M-2°) 

















1um From supercharged engines 
From critical 5%-in.x4%-in. 3%-in.x CFR. 
oR compression ratios engine?* 4%-in. re- 
; ’ A ~, eS a ~. engine* search‘ A.S.T.M.‘ 
num Speed, r.p.m. 600 600 2,000 2,000 600 900 1.800 1, 600 900 A.F.D.* 
Jacket temperature, °F. 212 350 212 350 200 200 350 350 212 212 full-scale 
Fuel— Air temperature, °F. 100 150 100 150 110 110 110 110 100 300° aircraft, 
100° se-cchape: base Geet as . ied: as oad. cigs ss «58s sae le ln cees 70 71 72 73 74 70 75 74 71 71 
74-octane gasoline plus 3.0 ml. tetraethyl lead ......................04.. 87 90 94 93 90 89 91 92 88 88 90 to 92 
num 75 per cent benzol in 74-octane base gasoline......................02000- 0.257 98 0.17 93 1498 3.9 0.257 0.8" 0.4 92 84 
25 per cent diisobutylene in 74-octane base gasoline .................... 86 87 86 80 90 89 88 88 88 80 80 
50 per cent diisobutylene in 74-octane base gasoline ...................... 99 95 93 84 0.57 0.4? 95 96.5 99 84 80 
150° PGGNEEEND |... . cca Rieek ees ob Ome wis. cblh dos esikh: pup ehin en eens kes 2.77 100 97 87 170° 1778 0.57 0.6" 0.5" 86 
50 per cent 74-octane base gasoline, 40 per cent S-1, 10 per cent isopentane, 
num SD GK, CTT ROTIIE I ek aie. ee SS 5 0 SM LE Lome WE ER be 99 99 0.27 0.37 98 100 100 0.28" 98 100 100 to 100+-0.5 
; 13%4-in. x 4%-in. variable-compression engine at General Motors, research laboratories division; ignition and mixture for maximum power. 
ne is *Compression ratio, 5.5:1; ignition temperature, 20° b.t.c. (before true center) at 600 r.p.m., 30° at 900 and 1,800 r.p.m.; mixture for maximum thermal-plug temperature; 
compression-ignition piston, Ethyl Gasoline Corp. 
per *Compression ratio, 7.0:1; ignition temperature, 30° b.t.c.; mixture for maximum army-type 15-plug temperature; aluminum piston, Standard Oil Co. (Indiana). 
‘Average of ratings from two laboratories. 
‘Specifications given by C.F.R. aviation-fuels division based on the minimum ratings found in full-scale engines. 
have ®300° F. mixture temperature. 
™Milliliters of tetraethyl lead per gallon of S-1. Certified isooctane in research and A.S.T.M. procedure. 
com- ’Per cent boost pressure permissible with S-1. 
these °S-1 is technical issoctane having an A.S.T.M. octane number of 100; M-2 is a gasoline having an A.S.T.M. octane number of 19. 
, *Aviation-fuels division. 
com- 
> per 
— agreement with the ratings specified by the C.F.R. fied hydrocarbon will be set aside for the deter- 4. Heat of vaporization. 
pee. aviation-fuels division for correlation with full- mination of physical properties. The purity of this 5. Vapor pressure. 
age scale engine tests. cut will be scrutinized further; and, if advisable, 6. Infrared absorption spectura, particularly in 
= 4. The closest approach to such correlation, additional purification will be effected by one or the range, 1 to 12y. 
ner however, by the critical-compression-ratio tests more appropriate methods; chemical treatment, 7. Raman spectra. 
cated was obtained at 2,000 r.p.m., 350° F. jacket tem- fractional distillation, or fractional crystallization. 8. Ultraviolet absorption in the Schumann region. 
clined perature, end 150° F. air. The latter ratings were The properties which it is desired to determine are ¢ 2 
— usually in fair agreement with A.S.T.M. ratings. listed hereinafter, and have been divided into two ‘ ae ee , wi ‘ 
Although the six engine-test conditions which groups—in which Group 1 contains properties 10 a he ago wai a eee a, 
2s and have been specified for use in connection with this which probably are related to combustion char- : t Poe eres. ee: Sere. Gemapere 
some project (A.S.T.M.) research, and four by critical acteristics fundamentally, and Group 2 contains eg a ae ot A includi 
on of compression ratio) cannot be expected to indicate those properties of general scientific and engineer- 20° Cc ee Oe ae ee 
f type the usefulness specifically for any particular type 12 Li 1, sail 1 
ries of of engine, they do give a very broad survey of fuel 1 3. =. ber ny ah exengns temperatures. 
ngines characteristics. In addition, these data indicate : + psenee : * ROR: i ieeeaten' 4 lin 
arison that the full-scale aircraft-engine performance of + ee oe. 
R. re- specific fuels can be estimated within a reasonable Although no hydrocarbons have been shipped 
b, and degree of approximation from the critical-com- for the purpose, the project has agreed to furnish 
3. The pression-ratio tests. At the present time it does materials to the following: 
a indi- not appear. practicable to continue the super- Z 1. F. J. Rossini, national Bureau of Standards, 
charged tests in connection with this project be- 3% for the determination of the heats of combustion. 
mpres- cause of the large amounts of fuel which would be ¢& 2. Emma Carr for determination of ultraviolet 
super- required. However, it later may prove desirable rh absorption spectra. 
to make supercharged tests on some particular 4% 3. A. V. Grosse for certain octanes to complete 
ent en- hydrocarbons which appear especially interesting 5 Raman spectra measurements. 
ditions in subsequent work. 4 4. H. M. Randall of the University of Michigan 
f oper- Typical results—Some data which have been ~ for infrared spectrographic studies. 
. : ° . . AIR . . 
obtained already on certain hydrocarbons pre- = cn ahh sine een The cooperation of the national Bureau of Stand- 
1 1-b, i i i i i + 2,000 RPM, 212 DEG.F. JACKET , 100 DEG.F.AIR 
nc pared at Ohio State University for use in this ensbbasenabebhhatiien. ab ania ards has been enlisted in the determination of the 
w good project are shown in Fig. 9 and in Table 2. Fig. 9, heats of combustion, and probably the vapor pres- 
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which is similar to Fig. 6, shows a wide range in 
relative knocking characteristics among hydro- 
carbons of different molecular structure and con- 
taining eight carbon atoms. 


Physical and Thermal Properties 


As indicated earlier in this paper, no specific ar- 
rangements have been made for the physical and 
thermal-property program. Instead it is planned to 
make the hydrocarbons available to individuals 
who are specializing in the particular fields in- 
volved, and who may be in a position to cooperate 
in the work of the hydrocarbon project. The gen- 
eral plan adopted is outlined as follows: 

At least 500 ml. of the best portion of each puri- 


u 
COMPRESSION RATIO 


Fig. 8—Indicated mean effective pressure vs. compres- 
sion ratio for four standard conditions 


ing interest which should be determined, if pos- 
sible, while the pure hydrocarbons are available. 


Group 1. 

1. Heat of combustion. 

2. Heat capacity down to liquid hydrogen tem- 
peratures (including determining heat of fusion). 

3. Heat capacity and thermal conductivity of 
gaseous phase, 





sure. Arrangements have been made with other de- 
partments of Ohio State University for determina- 
tion of some of the other properties, and negotia- 
tions are under way with other interested parties 
for the balance. These determinations require only 
very small quantities of material, and in most cases 
the hydrogen is still available for other purposes 
after its use. It is hoped, therefore, that other 
qualified laboratories will express interest in se- 
curing samples of the hydrocarbons for determin- 
ing other properties. Such requests will be con- 
sidered carefully by the committee on the basis of 
the qualifications of the applicants, as well as the 
probable usefulness of the data to be secured. Ad- 
ditional properties which would seem to be of in- 








TABLE 2—SUMMARY OF KNOCK TESTS ON THREE HYDROCARBONS 


Hydrocarbon— 
I Ta et Seat oe 
Ethyl cyclohexane plus 1.00 ml. tetraethyl lead .. 
Ethyl cyclohexane plus 3.0 ml. tetraethyl lead ...... 

2 “Ree ee eee eee 

1 benzene plus 1.0 ml. tetraethyl lead . 
Ethyl uarene plus 3.0 ml. tetraethyl lead ... 

ne PGE Pe BOR 






Isooctane plus 1.0 ml. tetraethyl lead ................... 
Sooctane plus 3.0 ml. tetraethy! lead ................... 
——es 





General Motors engir 





“600 r.p.m. 212° F. 600r.p.m. 350° F. 2,000 r.p.m. 212° F. 2,000 r.p.m. 350° F. 
jacket temperature jacket temperature jacket temperature jacket temperature 
~. -~. 





*Equivalent per cent isooctane in n-heptane for each corresponding engine condition. 


TMilliliters of tetraethyl lead in certified isooctane. 





Critical * Critical Critical Critical 
A.S.T.M. Research compres- compres- compres- compres- 
Octane Octane sion Octane sion Octane sion Qctane sion Octane 
No.* o.* ratio No.* ratio oO. ratio No.* ratio No.* 
jak She os 40.8 45.6 3.55 36 : 32 4.35 37 4.00 45 
ena Ae Sot 52.3 51.3 3.80 49 3.00 47 4.75 54 4.25 55 
re a 65.4 65.4 4.10 61 3.45 62 5.35 70 4.75 69 
97.9 70.8 13.50 Sey 8.20 9.3 ae 6.9 97 
sais 1 70.8 15.10 Bek 9.10 11.4 bs 78 Moy 
Rea 1 oo ee Pre 70.2 70.8 Keates otis 11.00 ; ; 8.6 5 
Oe caine 5 Sete aes ae 7.30 100 6.60 99 9.1 99.5 7.1 99 
Rie ace eet 9.60 oon 8.80 10.5 Bes 8.0 oe 
picaidimibces bialents 11.20 11.50 12.3 9.1 
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terest are dielectric constants, dipole moments, 
surface tensions, PVT (pressure-volume-tempera- 
ture) relationships, etc. 


Conclusion 


In conclusion, it is pointed out that the A.P.I. 
hydrocarbon research project has been formed to 
make as complete a study as possible of the en- 
gine-combustion, physical and thermal properties 
of the gasoline-range hydrocarbons. A laboratory 
organization has been established at Ohio State 
University to prepare the required hydrocarbons; 
the research laboratories of the General Motors 
Corp. have undertaken the engine research pro- 
gram; and plans have been formulated to make 
materials available to appropriate specialists for 
physical and thermal-property determinations. The 
project now is entering upon the second year of an 
anticipated 4-year program. A number of hydro- 
carbons have been procured or prepared, and sub- 
jected to the examination in the basic engine pro- 


gram. The engine-study procedure has been ex- 
plored thoroughly; and, as finally adopted for the 
project, is shown to cover a very wide range of 
engine conditions, and to be capable of producing 
results which are indicative of basic knocking ten- 
dencies. This work is proceeding as rapidly as the 
hydrocarbons become available. 

The purpose of this report is to outline the objec- 
tives and procedures employed by the A.P.I. hydro- 
carbon research project. With its submission, the 
duties of the chairman with regard to presentation 
of the work of the project may be considered as 
largely fulfilled. It is anticipated that future re- 
ports will present specific data, and will be pre- 
sented by the individuals most closely concerned. 


Appendix | 


COMMITTEE ON HYDROCARBON RESEARCH 
Chairman: D. P. Barnard, Standard Oil Co. (In- 
diana), Whiting, Ind. 
E. G. Borden, Power Patents Co., New York. 





] 
_— 
=. ro ae 


ee a 
ae 


f 


‘4. 
TE) ay 


& 
» . 
ae an 


Emsco D-110-TPM pumping unit equipped with Shafer 
double 


row wrist pin bearings. 
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SHAFER radial-thrust roller 


bearings furnish reliable, long- 
lived bearing performance 
that meets oil field operating 
needs. Compact, rugged mount- 
ings simplify installation, for 
Shafer design combines within 
the bearing itselfi—1. Self-align- 
ment; 2. Capacity for radial, 
thrust, or combined loads; 3. 
Simple adjustability. These 





Shafer features mean depend- 
able bearing service unchanged 


by severe operating conditions. 


SHAFER BEARING 
CORPORATION 


35 East Wacker Drive 
Chicago, Illinois 





NYA 


Available in a full range of sizes: Pillow 
Blocks « Welded Steel Pillow Blocks « 
Flange Units ¢ Take-up Units « Hanger 
Boxes ¢ Cartridge Units * Flange-Cartridge 
Units ¢ Duplex Units « Conveyor Rolls ° 
Radial-thrust Roller Bearings. 


R. E. Burk, Standard Oil Co. of Ohio, Cleveland, 
Ohio. 


*G. H. Burruss, Anderson-Prichard Oil Corp., 
Oklahoma City, Okla. 


George Calingaert, Ethyl Gasoline Corp., De- 
troit, Mich. 


*B. P. Crittenden, Rodessa Oil & Refining (Co., 
Shreveport, La. 


D. E. Day, Richfield Oil Co., Los Angeles, Calif. 


SPEED 600RPM 600 RPM 2P00RPM 2P00R PM 


JACKET 212 DEG.F. 350 DEG.F. 212 DEG.F. 350 DEG-F. 


AIR 


= -. 
\ : 
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150 DEG.F. 100 DEG.F. 150 DEG.F, 
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Fig. 9—Variation in critical compression ratio, for four 
standard test conditions, for ethyl benzene, ethy! cyclo- 
hexane, and isooctane (2,2,4-trimethylpentane) 


Gustav Egloff, Universal Oil Products Co., Chi- 
cago, Ill. 


S. W. Ferris, Atlantic Refining Co., Philadelphia, 
Pa. 

E. W. Gard, Union Oil Co. of California, Los 
Angeles, Calif. 


J. M. Gardiner, Republic Oil Co., Pittsburgh, Pa. 
R. A. Halloran, Standard Oil Co. of California, 
San Francisco, Calif. 


J. Bennett Hill, Sun Oil Co., Philadelphia, Pa. 
W. E. Kuhn. Texas Co., New York. 


*B. H. Lincoln, Continental Oil Co., Ponca City, 
Okla. 


W. G. Lovell, General Motors Corp., Detroit, Mich. 

tJ. T. McCoy, Tide Water Associated Oil Co., 
Bayonne, N. J. 

J. B. Macauley, Chrysler Corp., Detroit, Mich. 

A. E. Miller, Sinclair Refining Co., New York. 


C. W. Montgomery, Gulf Research & Develop- 
ment Co., Pittsburgh, Pa. 


*W. E. Moody, Deep Rock Oil Corp., Cushing, 
Okla. 


E. V. Murphree, Standard Oil Development Co., 
New York. 


+G. G. Oberfell, Phillips Petroleum Co., Bartles- 
ville, Okla. 


+J. T. Poole, Lion Oil Refining Co., El Dorado, 
Ark, 


J. B. Rather, Socony-Vacuum Oil Co., Inc., New 
York. 


H. V. Smith, Barber Co., Philadelphia, Pa. 


S. Tijmstra, Shell Development Co., Emeryville, 
Calif. 


C. R. Wagner, Pure Oil Co., Chicago, Ill. 





*First year. Second year. 
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Pa. * It leaps into action at a finger’s touch of the switch 
... and keeps at its-job, hour after hour, with a smooth, 
oa City, . + ee 
effortless performance that’s unparalleled for efficiency 
t, Mich and economy. Operators in every field, from the Gulf 
Dil Co Coast to the Illinois basin, have turned to Purchased 
ets Electric Power’s modern advantages as a solution to 
ork. their power problems. Purchased Electric Power is the 
evelop- answer to your power needs, too. For specific facts con- 
~s cerning its application to any job you want it to do, just 
visit your electric power service company where helpful 
ent Co., assistance will be extended without any obligation on | 
parties your part. 
A r hgrogs scene showing one of 27 
wells in one field alone which are : 
“ado, pumped by Purchased Electric 
Dora¢ Power. These wells are located in 
Upshur County, East Texas. 
ic., New 
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x 1937 the Magnolia Pipe Line Co. exposed ap- 
proximately 25 miles of an 8-in. asphalt-coated 
steel line in southeastern Texas; measured the 
depth of the deepest three pits on each joint of 
pipe; and estimated the condition of each joint. 
The resistivity of the soil at pipe depth was de- 
termined at approximately 200-ft. intervals. The 
soils along the right-of-way were mapped, by R. L. 
Phillips, according to methods established by the 
U.S. Department of Agriculture. Phillips described 
the soils, and took approximately 250 samples of 
soil at pipe depth. A part of each sample was tested 
in the field, and another part was forwarded to 
the National Bureau of Standards for further in- 
vestigation. In this paper the results of tests of 
these samples are compared with pit depths which 
are taken as the measure of the corrosiveness of 
the soils. 


Criteria for Soil Corrosivity 


For the purposes of this paper corrosivity may 
be defined as the power to impair the usefulness 
of a pipe through chemical, electrochemical, or 
biochemical processes. This definition implies that 
the extent to which a pipe is damaged by corrosion 
depends not only on the amount of metal removed, 
but on the distribution of the loss. The significance 
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Fig. 1—Relations between estimated condition of pipe. 

leaks, and pit depths ‘i 
or importance of pit depths depends not only on 
the area, depth, and position of the pits with re- 
spect to other pits, but also on whether their 
depths will continue to increase and on the rate of 
that increase. From a practical point of view, the 
usefulness of a pipe depends not only on its phys- 
ical condition, but on the cost of stopping the 
corrosion or restoring the pipe to its original use- 
fulness. This situation has resulted in the use of 
several criteria for classifying pipe and, hence, for 


*Publication the director of the Nationa! 


Bureau of Se eee Stockivaton D. C, 


A Comparison of Methods for 
Estimating Soil Corrosivity 


By K. H. LOGAN 


National Bureau of Standards, Washington, D. C.* 


and E. A. KOENIG 


Magnolia Pipe Line Co., Dallas, Tex. 


line or some major part thereof, rather than the 
defining the corrosiveness of soils in terms of their 
effects on pipes. Among these criteria may be 
mentioned the annual cost of keeping a pipe line 
in operation, the frequency of the occurrence of 
leaks, estimates of the condition of the pipe based 
in whole or in part on the judgment of some quali- 
fied inspector, the depth of the deepest pit on some 
unit length or area of pipe, and the averages of 
the depths of several or all the pits on the unit in- 
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spected. In most cases it is the condition of the 
condition of a single joint, that is desired. 

All these criteria for the condition of a pipe ex- 
cept the first two fail to take into account the ef- 
fect of time on the rate of corrosion, although it 
has been shown" * that rates of corrosion are dif- 
ferent for different soils and for different periods 
of exposure, and that a pipe which has corroded 
less than a nearby pipe after one period of ex- 
posure may have corroded more than the second 
pipe at a later period. 

The papers referred to show also that the pit 
depth-area relation is not the same for all soils. 
Usually this fact also is ignored in determining 
soil corrosivity. 

Maintenance records have not been considered 
as criteria for soil corrosiveness in this paper— 
partly because they were not readily available, but 
principally because such records are usually un- 
satisfactory criteria for the relative corrosiveness 
of short sections of line. All of the other criteria 
have been given some consideration. Fig. 1 shows 
that there is a rough correlation between the con- 
dition of the sections of the line as they were clas- 
sified by an inspector and three other criteria for 
the condition of the sections. The figure is based 
on the average condition of mile sections of the 
line as determined from the conditions of the in- 
dividual joints within the mile. The subdivision 


of the line into much shorter lengths would have 
resulted in a considerable number of sections hay- 
ing no leaks and, hence, in an apparently perfect 
condition—although some of them would have 
contained pits the depths of which were within a 
few thousandths of an inch of the thickness of the 
pipe wall. Because of this condition, leaks were 
not regarded as a satisfactory criterion for the 
corrosiveness of the soils under consideration, al- 
though Ewing* and Denison‘ have found them 
quite satisfactory in the study of a longer pipe line. 
When the pipe was inspected, each joint was put 
into one of the four following classes: Class No. 1— 
no repairs, no pits deeper than 120 mils; No. 2 
—not over 25 spot welds required, pit depths be- 
tween 70 and 260 mils; No. 3—pipe required not 
more than 40 spot welds, and ranged with respect 
to pit depths from 40 mils to not more than 3 
punctures; Class No. 4—consisted of junk pipe, al- 
though the deepest pit on one joint was not over 
180 mils. It will be noted that, with respect to max- 
imum pit depths, these classes overlapped con- 
siderably. A joint of pipe having a maximum pit 
depth equal to 0.8 of the wall thickness of the pipe, 
according to its general condition, might be placed 
in any one of three classes. 
With respect to one or two methods of testing 
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Fig. 2—Cumulative pit depth-frequency curves for four 
19-ft. joints of pipe 















soil corrosiveness, the estimated condition of the 
pipe was tried as the criterion for the corrosivity 
of the soil, but estimated condition was abandoned 
as a criterion because it did not appear to be as 
sensitive as some others. The result of one of 
these trials will be shown later. 

Pit depths appeared to be the most sensitive and 
the most nearly-reproducible measure of corrosion 
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TABLE 1—ARBITRARY RANGES OF VALUES OF DATA FOR SOILS IN DIFFERENT CLASSES WITH RESPECT TO THEIR CORROSIVITY 


Total Denison 
acidity electrolytic 
Shepard Resistivity (mill Modified cell 
resistivity at moisture equivalents Acidi Columbia Putnam (milli- 
meter equivalent per 100 Ewe ty test test Nipple-and- amperes 
(ohm- (ohm- grams of ——times 1,000_ (milli- (milli- can test per square 
centimeters) centimeters) soil) resistivity eeeree) amperes) (grams) decimeter) 
, 10,000 4.0 1.5 1.75 2 .30 3.0 
2,000-4,999 5,000-9,999 4.1- 8.0 1.6-3.0 76-2 3.76- 5.00 0.31-0.35 3.1- 6.0 
1,000-1,999 2,000-4,999 8.1-12.0 3.1-4.5 2.51-3.05 5.01-10.00 0.36-0.40 6.1- 9.0 
'00- 999 1,000-1,999 12.1-16.0 4.6-6.0 01-4.0 10.01-15.00 0.41-0.80 9.1-15.0 
700 1,000 16.0 6.0 4.00 15.00 0.80 15.0 
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Studies of the data showed that they might be 
ysed in several ways—each of which had certain 
advantages over the others. One of these ways was 
to consider only the deepest pit on the joint of 





Average of deepest it pits on 4 tt of & 


Locetion of pits - 

Fig. 3—Averages of the deepest 12 pits on each of two 

parallel pipe lines. (The observations were made ai 
points 1 mile apart.) 


pipe nearest the point where the sample of soil 
was taken. This method involves less chance of 
error due to variations in the character of the 
soil; but bases the corrosivity of the soil sample on 
the depth of a single pit, the depth of which might 
be accidental. Another objection to this procedure 
is that the pit, the depth of which was used as a 
measure of the corrosiveness of the soil, might 
have been several feet from the point where the 
sample was taken, and much deeper than the pit 
nearest the soil sample. A second method, the 
use of the deepest pit on each of 10 joints of pipe 
nearest the sampling point, did not change greatly 
the apparent merits of the tests in which this cri- 
terion also was used, as will be demonstrated later. 

A third method of using maximum pit depths 
would be to consider the deepest pit on each joint 
of pipe associated with a sample of soil. The jus- 
tification for this method is the assurance of the 
soil surveyor that each sample of soil was repre- 
sentative of the soil between the point where it 
was obtained and the point where the next sample 
was taken. However, as this distance varied from 
20 ft. to 5,000 ft., the reliability of the averages as 
indicated would vary greatly. The experience of 
Scott® and others has shown that it is often difficult 
to find as much as 1,000 ft. of pipe line along 
which the soil is uniform in its properties. 

Data are available also which would permit the 
use of the deepest three pits instead of the deepest 
pit in each of the above methods. After some study 
of these criteria, it was decided that none offered 
a preponderant advantage over the maximum pit 
on the joint of pipe adjacent to the point where 
the soil sample was taken; and the calculations in 
the next section of this paper, therefore, were 
made with this as the criterion for the corrosive- 
ness of the soil sample. In a later part of the paper 
use will be made of other pit depths also. 


similar results is suggested by Fig. 2, which was 
constructed from data furnished by J. M. Pearson 
of the Susquehanna Pipe Line Co. and F. D. 
Posey of the General Petroleum Corp. The figure 
shows cumulative pit-depth-frequency curves for 
three 19-ft. joints of an asphalt-coated line and one 
19-ft. joint of an unprotected line. All curves have 
much the same shape, and show a few relatively 
deep pits and many pits of nearly the same depth. 
Insofar as this relation between pit depths is gen- 
eral, the relative corrosiveness of soils based on 
the deepest pit would be about the same as that 
based on several pits or on the condition of the 
pipe. Although it is possible that many lengths of 
pipe could be found that would yield different 
frequency-distribution curves, those shown in 
Fig. 2 probably are more common, as is evidenced 
by the fact that for the 25-mile line the different 
ways of considering pit depths yielded similar re- 
sults. This will be shown by figures presented 
later. That there is a relation between the depth 
of the deepest pit on an area and the depths of the 
other pits was shown by Ewing,’ who showed 
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Fig. 4—Average depths of the deepest pit on each joint 
in the various soils 


that the number of pits of a given depth on any 
area can be calculated from the depth of the deep- 
est pit on any other area if the pit depth-area 
relation is known. Of course, the results of such 
calculations are applicable in a statistical sense 
only, i. e., to the average of a large number of ob- 
servations—not to the number of pits on a single 
section of pipe. Hence we are reasonably sure that 
we have an accurate measure of the corrosion 
which occurred on this line. but this should not 
be taken to mean that we have an equally reliable 
measure of the corrosiveness of the soils along the 
line—which fact we now shall discuss further. 

It has been observed frequently that two pipe 
lines exposed to apparently identical conditions 
corrode at different rates. This is illustrated by 
Fig. 3, plotted from data furnished by W. F. Rog- 
ers of the Gulf Companies on two bare, parallel 
8-in. lines. Each point represents the average of 


Inasmuch as at many points of observation the 
average of the pit depths on the 28-year-old line 
is less than that for the line half as old, it is evident 
that the older line corroded at the lower rate. 
Several explanations of this common condition 
could be offered, but all of them lead to the con- 
clusion that the depths of the pits on a pipe line 
may be determined by causes other than the cor- 
rosivity of the soil to which the corroding section 
of pipe is exposed. To the extent to which this is 
significant, no test of a sample of soil will show 
the extent of the corrosion which may occur on a 
pipe line laid in that soil. 


Comparison of the Results of Soil Examina- 
tions With the Corrosion on the Pipe 


Inasmuch as many methods and pieces of ap- 
paratus for ascertaining the corrosivity of soils 
have been described in detail in two recent 
books,” * only the essentials of the tests which are 
to be compared and the modifications made in 
them will be noted here. There are, in addition, 
several other methods for determining the cor- 
rosiveness of soils, and several other pieces of 
apparatus that can be used with the methods in- 
vestigated, which have not been considered be- 
cause of lack of time and materials rather than 
because they were considered less valuable. 


The use of soil classification in corrosion surveys. 

For many years the U. S. Department of Agri- 
culture has been engaged in a survey of the soils 
of the United States. Between a third and a half 
of the country has been mapped. A soil type is a 
soil unit based on uniformity of all soil character- 
istics, and is designated by the series name and a 
texture description. All soil units in which all soil 
characteristics except the texture of the surface 
horizon are uniform are grouped into a series. For 
example, in Norfolk sandy loam the textural des- 
ignation refers to the surface layer or horizon, 
and the name Norfolk refers to the series. 

It is reasonable to suppose that all soil suffi- 
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Fig. 5—Distribution of the depths of the deepest pit on 
the joint of pipe adjacent to a soil sample in the vari- 

















That the several criteria for soil corrosivity give the depths of the deepest 12 pits on 4 ft. of pipe. ous soils 
TABLE 2—SUMMARY OF DATA TO BE CORRELATED 
Pipe-line data 
a ke c Averages of results of corrosivity tests \ 
Averages of depth 
of deepest pit on 3 
20-ft. sections of pipe 2 } 
(Poe, ees 7) a £ ps Z 
? » Bas He cc ge ee. 
28 8 8 3. pes 2582 ype $85 5s oe B $2 ze o_ Bes 
iets = he ~~ cw=90 e2on =O— CEL | = 
Sel seriaiens a ee 33. £3 a5 EeTe eect Bate sbge- 8 SEBS as a5 gesce 
a22 322 Ee t ry ae Ss eseS sees 35E79 = 33-5 Ee a5 06=s Bg 2S 
oS ars Ses A, i onee SESSSo Saad Sh = 33 5 2 Seuy 
z3& sg& 288 Z28 £8 fees ee8Se &8ce c&Fks < SSE @é& ze ABERS 
| SST ee 189 145 14 791 12.91 1,634 2,210 2,370 14.09 5.95 3.33 6.48 f ‘6 
a an 142 126 5 23 0.38 745 790 1,130 2.16 1.91 2.77 10.29 0.389 6.68 
J “i aoe 96 99 38 1,491 24.43 12,625 37,940 23,460 4.28 0.18 0.47 1.70 0.126 0.99 
Conglomerate .. 148 195 4 158 2.59 2,013 1,530 1,720 1.90 1.10 1.29 5.44 0.587 12.95 
Towley ..... 140 142 4 134 2.20 3,200 1,830 2,650 10.22 3.86 2.15 4.35 0.256 7.95 
Dark brown ........ 60 99 1 60 0.98 8,000 2,600 3,470 1.90 0.55 1.64 3.55 0.307 0.00 
Lake Charles .. 80 177 26 2,095 34.32 1,846 980 1,250 9.43 7.54 3.74 10.11 0.337 10.51 
Leaf 5. Se et 110 117 12 533 8.73 2,525 2,050 3,460 16.45 4.75 1.76 4.93 0.330 4.64 
Light Ss ys eo' a oar 240 201 2 71 1.16 700 270 380 2.00 5.26 4.87 26.65 0.842 35.0 
eS cee 71 97 10 275 4.51 1,520 940 1,480 2.84 1.92 1.87 7.55 0.266 7.89 
Ochlockonee ........ 93 88 15 0.88 7,091 5,290 6,270 15.48 2.47 0.96 2.43 0.273 0.89 
BEAD 97 108 31 418 6.85 2,553 2,800 3,940 5.27 1.34 1.55 4.91 0.354 4.83 
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ciently uniform to be classed as one type; or pos- 
sibly as a whole series, would have a characteristic 
corrosiveness. .»-. °- 

Fig. 4 shows the averages of the depths of the 
deepest pit on each joint of the pipe in each soil 
type and in each series. The.figures in each column 
show the number of pit depths averaged. This is 
equal to the number of joints of- pipe. exposed to 
the soil unit. The standard deviation shown at the 
bottom of each column indicates roughly the dis- 
persion of the data, whereas the standard error of 
the average at the top of the column shows its 
reproducibility and forms a basis for determining 
the probability that two averages are significantly 


umber of observetions 


Average of merimum pit depths on ten odjocont seints = 








field terity in oh (Sheperd apperetus) 


Fig. 6—Relation between readings obtained with Shep- 
ard’s resistivity meter and averages of the depths of the 
deepest pit on each of the 10 joints of pipe nearest the 
‘ point where the soil resistivity was measured 


different. The soil series have been arranged in 
order of the averages of the pit depths with the 
greatest mean depth on the left. Within the series, 
the soil types have been arranged according to 
the texture of the A horizon, i. e., the surface 
layer of the soil, with the heaviest texture at the 
left of the group. 

It is evident from Fig. 4 that some soils were 
much more corrosive than others, although their 
standard deviations show wide dispersion of the 
data. In certain soil series the probability that the 
soil types differ in corrosiveness is high, but the 
data in Fig. 4 do not justify the conclusion that 
corrosion is a function of the texture of the soil; 


beeause the texture-of the A horizon, which de- 
termines the soil type, may be quite different from 
that surrounding the pipe or that below the pipe. 
In the Acadia and Lake: Charles series all of the 
soil types-are underlain by a heavy layer of clay 
which controls the drainage. of the soil surround- 
ing the pipe and, consequently, the rate of corro- 
sion. On this account the.test. data for the Acadia 
and Lake Charles series, other than data for the 
Clays, were discarded, because the soil samples 
were not representative of the material that was 
responsible for the corrosion. 

Because this condition exists in several soil se- 
ries, it is important in making soil surveys to take 
the sample of soil from the heaviest soil horizon 
rather thar from the horizon in which the pipe 
will lie. 

The correlation between soil texture at pipe 
depth and the deepest pit adjacent to the soil 
sample is shown in Fig. 5. The names near the top 
of the figure show the texture of the soil sample 
taken at pipe depth as determined by mechanical 


Member of ebservetiens 
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Field resistivsty om ehm-centimeters (Shepard epperetual 


Fig. 7—Relation between readings obtained with Shep- 

ard’s resistivity meter and the deepest pit on the joint of 

pipe adjacent to the point where the soil resistivity was 
measured 


analysis. In many instances they are not neces- 
sarily the names of the soil types as classified in 
the field. The lengths of the horizontal columns 
indicate the number of pit depths for a given set 
of conditions. The average of the pit depths in 





TABLE 3—ASSIGNMENT OF DATA TO SOIL-CORROSIVITY GROUPS AS INDICATED BY TABLES 1 AND 2 


Grouping by 
Grouping — Shepard 
by adjacent of al resis- Resistivity 


maximum pits in tivity at moisture 

Soil series— pitdepth soilseries meter equivalent 
FSR SS SPE at pitied 3 3 3 
wee st cae es os 3 3 4 5 
ares enbeieew- 1 1 1 1 
Conglomerate ..... 3 4 2 4 
Sa ara 3 3 2 3 
Dark brown ....... 1 1 1 3 
Be uate. 4 4 3 5 
ASSES Rebar : : 2 3 
ew Perot ee 4 5 
PRES ae a 1 1 3 5 
Ochlockonee ...... 1 1 1 2 
OS Saas 1 2 2 3 


Acidity times 

1,000 Modified Denison 
Columbia Putnam Nipple-and- electro- 
test can test lytic cell 


Total —————_- 
— Resistivity rod test 
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tor 69 Clb eh Com COCO 


TABLE 4—COMPARISON OF TEST METHODS ON THE BASIS OF AVERAGES OF THE MAXIMUM PIT ON THE 
JOINT ADJACENT TO THE SOIL SAMPLE 


Shepard 
resis- Resistivity 


Acidity times 


1,000 Modified Denison 


Per cent tivity at moisture Total ——————— Columbia Putnam Nipple-and- electro- 
Soil series— of line meter uivalent acidity Resistivity rod test test can test lytic cell 
DEPARTURE OM CORRECT ASSIGNMENT 
MN Cio on aan ew aco Boe 2.96 -—1 _ 0 0 0 -~) 0 1 
RE SE ee me 0.38 +1 +2 —2 —1 0 +1 0 0 
is sn a mand in: 0-84 wT ane 24.43 0 0 +1 0 0 0 0 0 
Conglomerate ............ 2.59 —1 +1 —2 -—2 —2 0 1 +1 
a Sree 2.20 -1 +1 0 0 1 —1 —2 0 
Dark Brown ...8........: 0.98 0 +2 0 0 0 0 0 0 
Lake Bh Osa. VB) 34.32 —1 +1 —1 +1 0 0 —2 0 
Bes aie v0 asin s thas ok S 8.73 0 +1 +3 +2 0 0 0 0 
po Bee eer ree 1.16 0 0 —4 -1 0 0 0 0 
PSs ced x's 0 Bias Abs 455.0 he 4.51 +2 +4 0 +1 +1 +2 0 +2 
MOG. GNS feo ss ote 0.88 0 +1 +3 +1 0 0 0 0 
SIE. Vn.o vie CREM Ss 3 So te 6. +1 +2 +1 0 +1 +1 +1 
PERCENTAGES OF CORRECT ASSIGNMENT 
Per cent of soils............... 42 17 33 4 58 67 67 
Per cent of lime... .........%... 26 21 47 91 7 54 73 
..» PERCENTAGES WITH AN ERROR OF NOT MORE THAN ONE CORROSION GROUP 
Per cent of soils............... 67 58 9 2 92 
Per cent of line...........:.... 95 87 86 89 97 95 63 95 
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one texture of a soil is represented by a dot. These 
averages indicate in a general way that in most 
soils the corrosivity of the soil within a series de. 
creases as the texture becomes lighter. This does 
not hold for the Acadia and Lake Charles soils, be. 
cause the corrosion in these soils is controlled by 
a layer of clay at or below pipe depth, as pre. 
viously stated. The variation in the corrosivity of 
soils with depth has been discussed by Denison 
and Darnielle.‘ 


Soil resistivity as a measure of soi] corrosivity. 


(a) Correlation of data obtained by Shepard's resistivity 
meter with pit depths. 


Insofar as corrosion is an electrochemical proc- 
ess, it is affected by two factors: 1, the driving 
force or difference of potential between anodic and 
cathodic areas; and, 2, the forces opposing this 
tendency. The opposing forces are chiefly the 
electrical resistance of the electrolyte and the 
counter-electromotive force, commonly known as 
polarization. One or another of these factors may 
control the rate of corrosion. The presence of 
soluble salts is indicated by low resistivity of the 
electrolyte or soil solution. This probably ac. 
counts, indirectly at least, for the development of 
simple tests for soil corrosivity based only on the 
measurement of the resistivity of the soil. 

Of the many pieces of apparatus with which 
such a measurement can be made, Shepard’s resis- 
tivity meter® is perhaps the simplest and most 
frequently used. Two steel-tipped rods are thrust 
into the soil 6 in. or more apart, and the current 
which a three-volt battery caused to pass between 
them is measured by a milliammeter calibrated to 
read resistivity in ohm-centimeters. To minimize 
polarization, which usually affects direct-current 
measurements of the resistance of an electrolyte, 
the cone connected to the negative side of the bat- 
tery is made much larger than the other one. 
This design was based on the experience that in 
most soils most of the polarization occurred at the 
cathode. 

Measurements were made by means of the resis- 
tivity meter at intervals of 200 ft. or 10 lengths of 
pipe. The correlation between these data and the 
averages of the deepest pit on each of the 10 
lengths nearest the test points is shown in Fig. 6. 
The method used in Fig. 6 and the following fig- 
ures makes the use of a uniform scale for the 
abscissae impracticable. Fig. 6 is similar to those 


Number of ebserretions 


= mile 


Masimnum edjocont pit 





Fiotd resistivity in oh 





(Sheperd apperetus) 


Fig. 8—Relation between readings obtained with Shep 
ard’s resistivity meter and the deepest pit on the joint 
nearest the point where a soil sample was taken 


of Weidner and Davis” in their more extensive Tr 
port on the correlation of field resistivity with pit 
depths. 

As in Fig. 5 and most of the figures to follow, 
the horizontal length of each rectangle is propor 
tional to the number of pits represented, and the 
dots represent the average pit depths. It will be 
seen that a wide range of pit depths is associated 
with each soil resistivity. However, the averages — 
of the pit depths associated with each value of soil- 
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resistivity tend to fall along a line which indicates 
that the average pit depth increases as the soil 
resistivity decreases. 

As it was decided to base the comparison of test 
methods on the depth of the deepest pit on the 





TABLE 5—COMPARISON 


JOINT OF PIPE 


Shepard 
resis- 


Resistivity 


OF TEST METHODS ON THE BASIS OF AVERAGES OF THE MAXIMUM PIT ON EACH 


IN A SOIL 
Acidity times 


1,000 Modified Denison 


' tivity at vai tom Tom Secnitiae Columbia Putnam Nipple-and- electro- 

‘ "on- Soil series— of line meter equivalent acidity Resistivity rod test test can test lytic cell] 
joint of pipe adjacent to the soil sample, the rec DEPARTURE FROM CORREOT ASSIGNMENT e 
tangles and dots of Fig. 7 have been plotted to Acadia 2.96 0 0 +1 +1 0 +1 0 
show th lati f thi f il g Brown 0.38 +1 +2 —2 —1 0 +1 0 0 
iw e correlation oO 1s measure Of SOli cor- Caddo 24.43 9 0 +1 0 0 0 0 0 
rosivity with soil resistivity. Fig. 7 is similar to onglomerate 59 z=: 0 —3 —3 —1 0 0 
y . 8 x Crowley 2.20 4 +1 0 0 i a 2 0 
Fig. 6; but shows a wider range of values, because Dark brown 0.98 0 42 0 0 0 0 0 0 
: ; Lake Charles 34. —1 +1 —1 +1 0 0 —2 0 
it is based on single. observations. whereas the Lent 3°73 0 Hi 73 t2 0 0 Fy 4 
rectangles in Fig. 6 are based on averages of 10 Light gray 1.16 0 0 —4 —1 0 0 0 0 
i Myatt 4.51 +2 +4 0 ae +1 +2 0 2 
pits. Ochlockonee 0.88 0 +1 +3 +1 0 0 ) 0 
Figs. j v 6 as- Segno 6.85 0 +1 0 -1 —1 0 0 0 

igs. 6 and 7 represent approximately 600 as PERCENTAGES OF CORRECT ASSIGNMENT 
sociated values of pit depths and resistivity meas- Per cent of soils 58 ee 33 25 58 67 73 92 
: : Per cent of line 56 41 15 28 71 90 51 95 
urements, whereas most of the figures which are PERCENTAGES WITH AN ERROR OF NOT MORE THAN ONE CORROSION GRO ° 

to follow are based on approximately 160 associ- Per cent of soils : cies 83 75 58 83 92 92 83 92 
= Per cent of line 93 94 86 89 97 95 63 95 


ated values of pit depths and results of soil tests. 
Consequently, in order to compare resistivity tests 
with the others on the basis of* equal numbers 
of trials, only those resistivities which were meas- 
ured at the points where soil samples were taken 
were used for correlation with pit depths on the 
adjacent pipe. This correlation is shown in Fig. 8. 


Number of sbservations 








tion of the pipe, these estimates seem to be a less- 
sensitive measure of corrosion, and this criterion 
was not applied to other tests of corrosivity. 


Correlation of soil resistivity at moisture equivalent with 
maximum pit depths. 
Three possible sources of error might account 
for the imperfect correlation between the soil re- 


resistivities obtained in the field by means of the 
Shepard apparatus are as satisfactory as those ob- 
tainable in the laboratory so far as correlation with 
pit depths is concerned. No attempt was made to 
correlate the resistivity of saturated soil with pit 
depths. 


Soil acidity as a measure of corrosivity. 




















i et sistivity as measured by Shepard’s resistivity Denison and Hobbs" have shown that there is 
i rarer aarti SREP BAG COFTOREE: @ ppd ee netween the a relation between the total acidity of acid soils 
; electrodes and the soil; (2) polarization resulting ost indie “ebeeedienais end Detilaon™ ‘hes de- 
§ from the use of direct current; and, (3) measure- 
; ment of resistivity at a time when the soil con- } SRE 
} tained more or less moisture than normal. The Gite Me ine ce eh te Re ae kD a ae 
: first two of these possible errors would result in oe 
$ too high values for resistivity. To determine the JaoflMallnfan oall onafla taflaflaflll » nollf an oa ofa a. : 
3 extent of these errors, water was added to the =, 2 
air-dry samples of soil to bring them to the mois- aw 
meet Racin aa ta ates sncseondteer Ainioehd aapsentoe! ture equivalent, which is the amount of moisture “ 
retained by the soil when saturated soil is sub- 4 
Fig. 9—Relation between readings obtained with Shep- jected for 1 hour to a centrifugal force of 1,000 ‘ 
ard's resistivity meter and the averages of the condi- (jmes the force of gravity. This treatment reduces ’ 
-tions of the 10 joints of pipe nearest the point where  <ojjs to their normal moisture content except in { 3 
the resistivity was measured (compare with Fig. 6) cases in which the water table is high. The re- , ee re , 


wherein the dots represent the averages of the pit 
depths. The chief result of the reduced number of 
observations is a less well-defined trend of the 
data. 


(b) Correlation of Shepard soil-resistivity measurements 
with estimates of pipe condition. 


Figs. 9 and 10 have been constructed to illustrate 
the effects of using estimates of the condition of 
sections of the line as the measure of soil cor- 
rosivity. The method of determining the condition 


of the pipe has been given. Fig. 9 is com- 


parable with Fig. 6 and Fig. 10 with Fig. 7. Ale 


though Figs. 9 and 10 show, in a general way, that 
the resistivity of soils increases with decreasing 
corrosiveness as indicated by the estimated condi- 


sistivity of the moist sample then was measured 
by means of a thousand-cycle current. The cor- 
relation between the results of these measure- 
ments and the corresponding maximum pit depths 
is shown in Fig. 11. Perhaps the most surprising 
thing about this chart is that the maximum re- 
sistivity observed is much greater than that found 
for field resistivities. This tendency toward higher 
resistivities is confirmed by results of two inde- 
pendent sets of measurements of resistivities of 
the samples at saturation. These results do not 
differ greatly from the resistivities at moisture 
equivalent. A possible explanation for the high 
resistivities found in the laboratory is that the 
soil tested in the laboratory was less compact than 
the undisturbed soil in the field. 

Comparisons of Figs. 8 and 11 indicate that the 


Fig. 10—Relation between readings obtained with Shep- 

ard’s resistivity meter and the condition of the joint of 

pipe nearest the point where the resistivity was meas- 
ured (compare with Fig. 7) 


scribed a method for measuring soil acidity. Ew- 
ing* has developed a more rapid, although slightly 
less accurate, method. 

“For the soils under discussion, as Fig. 12 shows, 
the correlation between acidity and corrosiveness 
is not good—partly because of insufficient data 
for the highly acid soils, and partly because of the 
number of soils containing little or no acid. 
“Hydrogen-ion values have been used also as in- 
dicators of soil corrosivity. The pH value of a soil 
solution indicates the hydrogen-ion concentration 





TABLE 6—COMPARISON OF METHODS OF TESTING SOILS ON BASIS OF CORRECT ARRANGEMENT OF SOILS IN THE RANK OR ORDER OF CORROSIVENESS 
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of the soil solution, but not the available acid in 
the soil. For this reason pH values are not satis- 
factory as indicators of corrosivity, and no correla- 
tion between pH values and pit depths was at- 
tempted. 


Acidity-resistivity test. 

For an old pipe-line system in northern Ohio 
Ewing’ found that an equation involving both soil 
acidity and soil resistivity represented the cost of 
maintaining the pipe line better than equations 
involving either of these factors alone. The equa- 
tion is: 

k (acidity—5) 





resistivity 
Where: C is the annual cost of maintaining a 
bare pipe line by repairing leaks and by recondi- 
tioning; k is a constant depending on unit costs, 
the pipe-line diameter, and wall thickness. The 
acidity is expressed in milligram equivalents per 
100 grams of soil, and the resistivity in ohm-cen- 
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Renativity ot moisture equivetent in ehm-contimeters 


Fig. 11—Relation between values of soil resistivity at 

moisture equivalent and the depth of the deepest pit on 

the joint of pipe adjacent to the soil sample (compare 
with Fig. 8) 


timeters at 60° F. (15.5° C.) for the saturated 

soil. The equation, obviously, is not applicable 

to soils which have an acidity less than 5 milli- 

gram equivalents; and, therefore, it is not 

applicable to the soils on this pipe line—many of 

which have acidities below this value. In Fig. 13 
1,000 times acidity 


values for the expression : : have 
resistivity 





been plotted against the maximum adjacent pit 
depth. Those soils with acidities near zero, of 
which there are 46 samples, all are thrown in one 
group, and two-thirds of all the samples are 
thrown in the first three groups. It is impossible 
to subdivide these groups further because of the 
inaccuracy of the acidity measurement. In fact, 
it is doubtful whether there is a real difference in 
the acidity of these three groups. Hence to all in- 
tents and purposes, this method throws two-thirds 
of all the soil samples into one group, whereas with 
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Fig. 12—Relation between total acidity of soil samples 
and the depth of the deepest pit on the joint of pipe 
adjacent to the sample 
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resistivity measurements alone these same soil 
samples are spread over a considerable range of 
value. 


The Columbia rod test. 


Legg” has developed an apparatus known as 
the Columbia rod for determining the corrosivity 
of soils. This apparatus avoids the use of an ex- 
ternal battery and a voltage higher than would de- 
velop usually between two nearby poinis on the 
surface of a pipe. It consists of a tube, on the 
pointed lower end of which are two rings or a 
ring and a metal point—one of ferrous and the 
other of nonferrous metal, insulated from each 
other and from the rod. The rod is driven into the 
soil or thrust into a suitable hole, and the current 
which flows is measured by a milliammeter con- 
nected between the electrodes. 


In the present study the Columbia rod was not 


used in the field. To get some idea of the results 
which might be expected from such apparatus, a 
bakelite frame was constructed which held a cop- 
per and an iron electrode 3 cm. apart. These elec- 
trodes were intended to serve the same purpose 
as the electrodes of the Columbia rod. The area of 
each electrode was 30 sq. cm., which was about 
half the area of the electrodes on one of the 
earlier forms of the Columbia rod. Soil at moisture 
equivalent was packed between the electrodes, a 
milliammeter was connected between them, and 
the average current over a period of 5 minutes was 
determined. This current was taken as a measure 
of the corrosivity of the soil. The correlation be- 
tween this current and maximum pit depths is 
shown in Fig. 14. The pit depths appear to be 
roughly proportional to the currents. It would be 
difficult to determine whether these data do jus- 
tice to the Columbia rod. In addition to the resist- 
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ance of the soil, there are some polarization 
effects. This was shown by the use of a cell hav- 
ing different dimensions. The effects of polariza- 
tion to some extent are a function of current den- 
sity, which in the test cell under consideration is 
a function of the separation of the electrodes. As 
the relative effects of soil resistivity and polariza- 
tion depend on the distance between the electrodes, 
a change in the dimensions of the test block might 
change the apparent precision of the test. 

The Putnam test. 

Putnam’s™ *: * methods for determining soil cor- 
rosivity were among the first to give considera- 
tion to factors in corrosion other than resistivity. 
An attempt is made to take account of the poten- 
tial of the soil with respect to the pipe and polari- 
zation as well as soil resistivity. The method in 
practice consists of observing the current which 
will flow across a 1-in. cube of soil subjected to 
a potential of 1.4 volts, although nothing in the 
theory of the test precludes the use of another 


volume of soil if the observed current is corrected 
for the.difference in the resistance of the circuit. 
In the test as conducted at the bureau, soils at 
moisture equivalent were tested by means of the 
container used in the Columbia rod test, except 
that a steel plate was substituted for the copper 
electrode. To reduce the currents obtained to 
those obtainable with Putnam’s apparatus, the 
currents shown in Fig. 15 should be divided by 3.9. 
There was slightly less polarization with the bu- 
reau’s apparatus because of the slightly greater 
distance between the electrodes. Fig. 15 shows the 
correlation between the currents obtained with 
the modified Putnam apparatus and the maxi- 
mum pit depths. This figure is similar to Fig. 14, 
but a close examination will show that the value 
of corrosiveness of the individual soil samples was 
not the same when obtained by the two methods. 


The nipple-and-can electrolytic test. 


The essential features of one of the most widely- 
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used tests for soil corrosivity were described by 
Williams” in 1927. This test has been studied and 
modified by .Corfield.*. The test consists of de. 
termining: the loss of weight of a 3-in. length of 
%-in. steel pipe caused by the passage of current 
at 6 volts. The pipe is surrounded by saturated 
soil contained in a can about 3 in. in diameter. 
Lack of soil makes it impossible to use an anode 
as long as Corfield’s, but the diameters of the rod 


Number ef observotions 


© Averoge 
GOne cbservotion 


Morimum edjecent pit depth = mils 


1000 X Aerdity A Resistivity (Ening!) 


Fig. 13—Relation between the results of the acidity-re- 
sistivity test and the deepest pit on the joint of pipe ad- 
jacent to the soil sample 


and can and the period of exposure were the same 
as in his test. Consequently the current density, 
polarization, and heating effects were approxi- 
mately the same as in his tests. 

Fig. 16 shows the correlation between the losses 
of the anodes and the maximum pit depths in the 
lengths of pipe adjacent to the soil samples. The 
losses of weight should be multiplied by four to 


Number of obserrotions 


@Averege 
One observation 


Marimum edjecent pit depth= mile 


Current in ma ~ modified Columbia Red test 


Fig. 14—Relation between current in the modified Co- 
lumbia rod test and maximum pit depths 


make them comparable with those which would 
be obtained with a full-length anode. The arrange 
ment of the dots representing the averages of the 
maximum pit depths corresponding to each loss of 
weight is similar to the arrangement in Figs. 13 
to 16, inclusive. 


The Denison electrolytic test. 

A newer and more elaborate test intended more 
nearly to simulate the conditions under which 
corrosion in soils occurs has been proposed by 
Denison. The method is in the process of develop 
ment, and the apparatus and the methods to be 
employed have been described in several pa 
pers, * *.# with slight differences due to im- 
provements. 


The essential features of the test are that the 
corrosivity of soil samples is determined from the 
relation between current density and potential in 
a cell in which the anode is a steel disc and the 
cathode a steel screen. The soil is especially pre 

(Continued on Page 159) 
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The Carter Pressure 


Core Barrel 


PRESSURE core barrel is a coring device 

which differs from conventional core barrels 
in that the core, after having been cut, is sealed 
within a chamber and brought to the surface un- 
der pressure. 

The primary purpose of such a core barrel is 
to prevent the loss of the contents of the core 
due to expansion as the pressure surrounding the 
core is reduced, thus permitting a more accurate 
determination of its original content. 


Core-Barrel Applications 


A discussion of the entire field of pressure-core 
applications is beyond the scope of this paper; 
the more general uses include the following: 

1. A more certain determination of reservoir 
content than is furnished by the conventional 
nonpressure-type core barrel. 

2. Location of gas caps and determination of 
content. 

3. Studies of oil, gas, 
through a producing zone. 

4. Studies in well spacing. 

5. Studies of oil remaining in place in depleted 
fields by drilling and coring intermediate wells. 


and water gradients 
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_ Fig. 1—Diagrams illustrating the operation of the Carter 
pressure core barrel 
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6. Studies of various methods and rates of pro- 
duction by working on cores while cores are un- 
der pressure. 

7. Studies of contamination of cores. 

Briefly, the Carter pressure core barrel may be 
described as a conventional core barrel contain- 
ing a third tube between the inner and outer bar- 
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rels. This third tube is proyj@ded with valves at 
both ends, and an fice 38 for lifting the 
inner barrel containing the core up into it—after 
which the valves are closed. All of these opera- 
tions occur at the bottom of the hole. Figs. 1 and 
2 illustrate the principles of operation. 

Fig. 1-A shows the core barrel as it goes down 
the bore hole. At the lower end of the assembly, 
located in the central passage through the core 
head and extending up into the end of the core 
tube, is a plug which serves a double purpose. 
This plug is attached by one set of shear pins to 
the outer assembly, and by another set of shear 
pins to the core tube. By this means the core tube 
is held in a fixed position relative to the outer 
assembly as the core barrel is lowered into the 
hole. The plug also, as in a conventional core bar- 
rel, prevents cavings from entering the core tube. 
Attached to the upper end of the core tube and 
extending upward is a rod which has on its up- 
permost end a knob or boss. This knob, when in 
the position shown in Fig. 1-A, holds the two ad- 
jacent dogs in such a position that their outer 
shoulders abut a similiar shoulder in the outer 
shell—thus serving to lock the outer shell in the 
position shown relative to the drill stem. Notice 
that the drill stem is not attached rigidly to the 
outer shell of the core barrel, but has interposed 
a slip joint which permits relative vertical mo- 
tion between the two when the locking dogs are 
disengaged. 

Between the core tube and the outer shell is 
placed a pressure tube. This tube has at its lower 
end a ball plug valve of a special design. At its 
upper end is provided a head containing a knife- 
edge seat encircling the rod which extends up 
from the core tube. A detailed explanation of 
these valves will be made later. 


Core Barrel at Bottom 


Fig. 1-B shows the core barrel when it reaches 
bottom. The lower set of rivets is sheared as the 
plug comes in contact with the bottom of the 
bore hole. This causes the core tube, upper rod, 
and knob to stop momentarily while the remain- 
der of the core barrel continues downward—re- 
sulting in sufficient motion to force the dogs 
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down below the knob and allow them to snap in- 
ward and latch under the lower edge of the 
knob, as shown in Fig. 1-B. Provision is made to 
limit the vertical motion of the core-tube assem- 
bly so that, after the releasing operation is com- 
plete, the upper set of rivets shear and permit 
the core to enter the core tube—pushing the plug 
ahead. After this releasing operation has taken 
place, the core barrel must not be lifted off bot- 
tom until sufficient core has been cut. 


Core Cut and Drill Pipe Lifted 


Fig. 2-A shows the core having been cut, and 
the drill pipe lifted a short distance. The outer 
shell remains on bottom, and the two dogs are 
latched under the knob and have lifted the core 
tube with the core up into the pressure tube. 
Near the lower end of the rod attached to the 
core tube is a valve head provided with a soft 
gasket on its upper surface. It can be seen in Fig. 
2-A that this valve head has come in contact with 
the knife-edge seat provided in the pressure-tube 
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Fig. 2—Diagrams illustrating the operation of the Carter 
. pressure core barrel 
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A PRESSURE core barrel is a coring device 
which differs from conventional core barrels 
in that the core, after having been cut, is sealed 
within a chamber and brought to the surface un- 
der pressure. 

The primary purpose of such a core barrel is 
to prevent the loss of the contents of the core 
due to expansion as the pressure surrounding the 
core is reduced, thus permitting a more accurate 
determination of its original content. 


Core-Barrel Applications 


A discussion of the entire field of pressure-core 
applications is beyond the scope of this paper: 
the more general uses include the following: 

1. A more certain determination of reservoir 
content than is furnished by the conventional 
nonpressure-type core barrel. 

2. Location of gas caps and determination of 
content. 

3. Studies of oil, gas, 
through a producing zone. 

4. Studies in well spacing. 

5. Studies of oil remaining in place in depleted 
fields by drilling and coring intermediate wells. 
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The Carter Pressure 
. Core Barrel 


6. Studies of various methods and rates of pro- 
duction by working on cores while cores are un- 
der pressure. 

7. Studies of contamination of cores. 

Briefly, the Carter pressure core barrel may be 
described as a conventional core barrel contain- 


ing a third tube between the inner and outer bar- 
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rels. This third tube is a. with valves at 
both ends, and an arrangement for lifting the 
inner barrel containing the core up into it—after 
which the valves are closed. All of these opera- 
tions occur at the bottom of the hole. Figs. 1 and 
2 illustrate the principles of operation. 

Fig. 1-A shows the core barrel as it goes down 
the bore hole. At the lower end of the assembly, 
located in the central passage through the core 
head and extending up into the end of the core 
tube, is a plug which serves a double purpose. 
This plug is attached by one set of shear pins to 
the outer assembly, and by another set of shear 
pins to the core tube. By this means the core tube 
is held in a fixed position relative to. the outer 
assembly as the core barrel is lowered into the 
hole. The plug also, as in a conventional core bar- 
rel, prevents cavings from entering the core tube. 
Attached to the upper end of the core tube and 
extending upward is a rod which has on its up- 
permost end a knob or boss. This knob, when in 
the position shown in Fig. 1-A, holds the two ad- 
jacent dogs in such a position that their outer 
shoulders abut a similar shoulder in the outer 
shell—thus serving to lock the outer shell in the 
position shown relative to the drill stem. Notice 
that the drill stem is not attached rigidly to the 
outer shell of the core barrel, but has interposed 
a slip joint which permits relative vertical mo- 
tion between the two when the locking dogs are 
disengaged. 

Between the core tube and the outer shell is 
placed a pressure tube. This tube has at its lower 
end a ball plug valve of a special design. At its 
upper end is provided a head containing a knife- 
edge seat encircling the rod which extends up 
from the core tube. A detailed explanation of 
these valves will be made later. 


Core Barrel at Bottom 


Fig. 1-B shows the core barrel when it reaches 
bottom. The lower set of rivets is sheared as the 
plug comes in contact with the bottom of the 
bore hole. This causes the core tube, upper rod, 
and knob to stop momentarily while the remain- 
der of the core barrel continues downward—re- 
sulting in sufficient motion to force the dogs 
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down below the knob and allow them to snap in- 
ward and latch under the lower edge of the 
knob, as shown in Fig. 1-B. Provision is made to 
limit the vertical motion of the core-tube assem- 
bly so that, after the releasing operation is com- 
plete, the upper set of rivets shear and permit 
the core to enter the core tube—pushing the plug 
ahead. After this releasing operation has taken 
place, the core barrel must not be lifted off bot- 
tom until sufficient core has been cut. 


Core Cut and Drill Pipe Lifted 


Fig. 2-A shows the core having been cut, and 
the drill pipe lifted a short distance. The outer 
shell remains on bottom, and the two dogs are 
latched under the knob and have lifted the core 
tube with the core up into the pressure tube. 
Near the lower end of the rod attached to the 
core tube is a valve head provided with a soft 
gasket on its upper surface. It can be seen in Fig. 
2-A that this valve head has come in contact with 
the knife-edge seat provided in the pressure-tube 
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Fig. 2—Diagrams illustrating the operation of the Carter 
: pressure core barrel 
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head. This action seals the upper end of the pres- 
sure tube. Further lifting of the drill stem will 
cause the pressure-tube assembly to be lifted a 
sufficient distance relative to the outer shell to 
cause a rack-and-pinion arrangement on the low- 
er valve to rotate and close this valve, as shown 
in Fig. 2-B. This operation has completed the 
process of sealing the core in the pressure tube, 
and further lifting of the drill stem brings the 
entire core barrel to the surface. 

The operations required to lift the core up into 
the pressure tube and close the valves are pro- 
gressive actions caused by the relative vertical 
motion between the drill stem and the outer shell 
of the core barrel, and are entirely automatic. 


Sectional Design Details 


In Fig. 7 are shown full sectional details of the 
actual core-barrel design. A careful examination 
of these details will reveal exactly the same ar- 
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Fig. 3—Detail of lower valve assembly 


rangement illustrated by Figs. 1 and 2, with the 
addition of various refinements to make the de- 
vice structurally and dimensionally practical. 

A better understanding of the construction and 
operation of the all-important lower valve assem- 
bly can be had by reference to the perspective 
quarter-section drawing shown in Fig. 3. The valve 
body can be seen screwed onto the lower end of 
the pressure tube with a copper gasket sealing 
the joint against pressure. Just below the copper 
gasket can be seen a rubber sealing ring which 
fits in a recess in the valve body on the pressure 
side of the ball plug. This sealing ring is shaped 
to fit snugly in the configuration formed by the 
recess in the valve body and against the spheri- 
cal surface of the ball plug. The lower lip of the 
rubber sealing ring presses firmly against the 
ball when no pressure differential exists, and 
forms a positive self-sealing closure when a pres- 
sure differential develops. The valve is shown 
with the ball plug in the open position. A .arge 
portion of the ball which normally would come 
in contact with the rubber ring when the valve 
is open has been cut away. This was done to pre- 
vent the rubber sealing ring from sticking or 
vulcanizing to the ball when the valve is left 
standing in the open position for a long period of 
time. 
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TABLE 1—LOG OF PRESSURE CORE-BARREL RUNS TO DATE 


Average Average Mud 
table weight pressure 
Test Depth s on bit (ib. per 
No. (ft.) (r.p.m.) (1,000 Ib.) sq. in.) 
1 1,533 50 3 200 
2 1,491 55 a 200 
3 1,470 40 5 200 
4 1,551 40 5 250 
5 1,492 40 5 200 
eS. 1,559 40 5 200 
7 1,500 45 5 200 
8 1,591 50 8 250 
9 1,558 45 5 200 
10 1,565 60 8 200 
11 1,516 55 6 200 
12 1,542 50 8 200 
13 1,434 50 7 250 
14 1,440 60 7 300 
15 1,540 55 7 200 
16 1,510 45 6 200 
17 1,516 7 200 
18 1,505 55 6 200 
19 1,511 50 6 200 
20 1,567 55 6 250 
21 1,573 60 7 200 
22 1,483 60 7 175 
3 1,495 60 4 175 
24 1,376 60 5 150 
25 1,382 50 5 150 
26 5,253 45 z 300 
27 5,279 45 8 300 
28 5,280 30 10 300 
29 5,280.5 45 9 300 
30 5,319 50 9 300 
31 1,441 55 5 150 
32 1,447 55 5 150 
33 1,455 45 5 140 
34 1,564 50 5 140 
35 1,521 5 140 
36 1,446 45 5 140 
37 1,446 45 6 140 
38 1,407 60 6 130 
39 1,434 45 4 130 
40 1,519 55 6 150 
41 1,523 60 6 110 
42 1,510 60 8 150 
43 1,516 65 8 170 
SS ee 1,414 50 7 170 
45 . 1,565 55 8 170 
46 1,475 45 7 130 
t47 1,535 F te 
48 . 1,538 50 7 130 
49 1,565 45 8 140 
50 1,568.5 50 9 110 





*High, but undetermined. 





Pressure 
Static bottom- in core 
Rate of Core hole mud barrel 
mud flow Corecut recovered pressure (ib. per 
(g-p.m.) in.) (in.) (lb. persq.in.) sq. fn) 
66 36 90 
60 12 es oe 0 
36 36 Posed 530 
60 48 abi ry) 
60 57 pies 0 
60 48 RR 620 
72 33 818 
10 0 Mee 590 
72 60 maa 0 
72 0 Sass 0 
72 60 Son 420 
0 0 see 460 
72 72 a 0 
60 18 ; 
44 40 850 610 
72 62 830 520 
72 18 835 (*) 
72 845 690 
72 54 830 600 
72 69 880 0 
50 37 880 410 
32 20 850 450 
72 68 865 0 
72 24 760 750 
72 4 760 710 
194 72 40 2,810 100 
160 8 0 2.880 925 
172 6 0 2,960 1,400 
217 48 21 2,860 
206 27 24 2,870 1,600 
270 78 800 590 
282 72 35 805 
259 72 17 795 545 
259 78 22 855 700 
247 20 890 710 
259 78 74 805 740 
247 78 2 790 610 
212 24 12 775 0 
224 78 78 785 640 
247 78 64 875 710 
2 42 28 860 670 
212 78 56 850 600 
200 78 74 890 550 
236 78 48 785 0 
212 78 37 925 700 
212 78 2 850 640 
0 0 870 440 
224 78 38 880 695 
212 78 48 900 610 
212 78 59 850 630 


+This test was made to get a sample of drilling mud under pressure to determine its gas content. 











The ball plug is pivoted on two pins which 
press into the valve body. Rotation of the ball is 
accomplished by means of two gears attached to 
the ball plug and concentric with the pins. These 
gears mesh with two racks held in place against 
the adjacent arms of the valve body by shoulder 
screws working in slots in the racks. Therefore, 
if the rack is held stationary and the valve body 
lifted, a rotation of the ball plug results. It should 
be noted that the valve is entirely open to the 
flushing action of the mud stream which flows 
by it during the entire coring process. 


The core tube, with the core-catcher arrange- 
ment in its lower end, is shown in Fig. 3, drawn 
up above the lower valve. During coring it is 
thrust through the opening in the valve to re- 
ceive the core, and then is lifted to permit clos- 
ing the valve. 


Needle Valve in Head 


There are several details included in the pres- 
sure-tube head which have not been described. In 
order to provide a means of bleeding off the con- 
tents of the pressure tube, a needle valve was 
built into the head. An opening is provided in 
the side by means of which the pressure cham- 
ber may be connected to any equipment desired. 

In addition, an arrangement is provided in the 
head which permits accurate determination of 
pressure within the pressure tube. A diagram- 
matic sketch of this scheme is shown in Fig. 4. 
It consists of a metallic diaphragm with the pres- 
sure to be measured on one side and provision 
for building up an equalizing pressure on the op- 
posite side. In the center of the diaphragm, on 
the equalizing pressure side, is an electrical con- 
tact which makes or breaks the circuit—depend- 
ing upon the position of the diaphragm. When no 
equalizing pressure is applied, the electrical cir- 
cuit is closed by the pressure to be measured— 










which forces the diaphragm against the station- 
ary contact. 

As soon, however, as the equalizing pressure 
equals the unknown pressure, the diaphragm 
moves away from the contact and breaks the 
circuit, as indicated by an ohmeter in series with 
the contacts, The equalizing pressure can be meas- 
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Fig. 4—Diagram of pressure ing arrarcement 
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ured by a deadweight test indicator or by any 
standard type of pressure gage. 

The diaphragm and contact is built into the 
presure-tube head, and all other equipment is at- 
tached after the core barrel has been brought to 
the surface. 

The core catcher made into the lower end of 
the core tube merely consists of spring fingers 
which slip into place in slots provided in the core 
tube and hold there by their own spring tension. 
They can be knocked out easily and replaced. 

At the upper end of the core tube is a ball 
check valve similar in purpose and arrangement 
to valves used on conventional core barrels. 

Just above this valve, a ball-thrust bearing per- 
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Fig. 5—Diagram of laboratory test setup 

















mits the core tube to float or remain stationary 
while the drill stem rotates. 

On the lower end of the rod which extends up- 
ward from the core tube, and just above the ball- 
thrust bearing, can be seen the arrangement of 
the valve head and its removable soft seat. This 
soft seat is made in the form of a washer, and 
is held in place by the rod screwing into the valve 
head. 

This rod actually is made in two parts to facili- 
tate assembly. At the junction is an enlarged 
portion or boss—which, in conjunction with a 
shoulder in the spacer just above the pressure- 
tube head—acts as a limiter for the vertical move- 
ment of the core-tube assembly. This movement 
is just sufficient to release the locking dogs. 

A helical compression spring is provided above 
the releasing knob so as to hold both valves 
closed under spring tension. 

In addition to the set of locking dogs which 
hold the assembly in a retracted position, a sec- 
ond pair of dogs is provided to latch over the top 
shoulder of the outer shell assembly (see Fig. 7) 
when the slip joint has reached its limits of ex- 
tension. Thus, once the barrel has~locked itself 
in an extended position, weight can be applied 
without reversing the procedure. 

It should be pointed out that the inner as- 
sembly—consisting of core tube, pressure tube, 
and its associated valves—slips into place within 
the outer shell, being held there by a cap on the 
lower end of the outer assembly, The inner as- 
sembly—containing a core under pressure—then 
either can be worked on in the field or be shipped 
to a laboratory for analysis. As many spare inner 
assemblies as are required may be made avail- 
able; however, it is possible to remove the core 
from one assembly in the field and have it ready 
‘0 go back into the well in a reasonably short 
time if necessary. In practice we have found it 
more convenient to have two inner assemblies, 
‘ven when the core is removed on location. 


Pressure Core-Barrel Tests 


A complete record of all tests which have been 
made to date with this pressure core barrel is 
Siven in Table 1. 

In regard to the data in Table 1, it should be 
Pointed out that the descriptions and details given 
'n this paper represent the latest design, of which 
many features were developed in the course of 
the tests. The improvements made on the original 
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design, plus greater operating experience, resulted 
in the marked betterment of the percentage of 
successful runs as the test progressed. 

It is felt that, with further experience, the re- 
covery of pressure cores should become almost 
a certainty, while the percentage of core recovery 
should correspond to the recovery by a conven- 
tional barrel cutting a core ofa similar size. The 
pressure core barrel, as designed and in operation 
now, will hold a 1}4-in. by 6-ft. 6-in. core with a 
minimum outside core-head diameter of 6% in. 
The core diameter probably can be increased some 
without increasing the outside diameter of the 
barrel, and the length can be made anything with- 
in reasonable limits. 

From an examination of the pressures recorded 
by the pressure core barrel on many of the tests 
to date, it is apparent that they are lower than 
one would expect after the static bottom-hole mud 
pressure has been computed. 


Considerable thought was given this problem, 
and it was concluded that the pressure loss was 
due to at least one—and possibly all—of the fol- 
lowing factors: 


1. Elastic deformation of the pressure barrel 
and its valves. 

2. Thermal effects. 

3. Leakage. 

In order to determine the possible magnitude 
of these factors, a series of tests and computa- 
tions was made. 

On the majority of tests made to date with the 
core barrel in the field, the pressure has been 
very sensitive to small.changes in volume, and 
has had all the characteristics of liquid pressure. 
This, of course, would be true if no free gas were 
present in the core barrel at the pressure and tem- 
perature existing. 

In order to determine the pressure-volume rela- 
tionship for the pressure tube when completely 
filled with water, the test setup illustrated in Fig. 
5 was made. A pressure of 3,000 Ib. per sq. in. was 
built up in the pressure tube, and reduced in 
steps of 250 lb., with a measurement of the vol- 
ume of water expelled at each step being record- 
ed. It was found that the relationship was prac- 
tically linear, and averaged 0.089 cu. in. of water 
per 100 Ib. pressure—a total of 2.441 cu. in. of 
water representing a pressure drop from 3,000 Ib. 
to 250 Ib. 

The total internal volume of the pressure tube 


was found to be 255 cu. in. at 0 Ib. per sq. in. 
pressure. 

Further tests were conducted, in which a steel 
bar having approximately the same volume as a 
full core was placed in the core barrel, and the 
remaining space filled with water. The same pro- 
cedure was followed as on the previous tests, and 
it was found that a change in volume of 0.051 cu. 


Pressure test tank —‘s- 
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Fig. 6—Diagram of laboratory test setup 


in. caused a change of 100 lb. pressure—a total 
of 1.135 cu. in. dropping the pressure from 3,000 
Ib. per sq. in to 250 Ib. per sq. in. 

Another series of tests was designed to simulate 
the conditions in a well with the pressure inside 
and outside the pressure tube equalized, followed 
by gradual reduction of the external pressure— 
with the effect on the internal pressure being 
noted. 

In order to make this series of tests, the ar- 
rangement shown in Fig. 6 was used. 

The results of these tests indicated that a 
change of 100 lb, external pressure caused a 16-lb. 
internal-pressure change. This condition seemed 
to be linear up to the maximum pressure used, 
which was 3,000 Ib. per sq. in. differential. 

Placing the same steel bar used in previous 
tests within the pressure tube and filling the re- 
maining space with water, an external-pressure 
drop of 100 Ib. caused an internal-pressure drop 
of 27.2 Ib. 


Temperature and Pressure 


In studying the possible effects of temperature 
changes on the pressure within the pressure tube, 
it was decided that the following changes* occur 
which, in turn, affect the pressure: 
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1. The internal volume of the pressure chamber 
changes with temperature. 

2. The volume of the contents of the pressure 
chamber changes with temperature. 

The change in the internal volume of the pres- 
sure chamber is dependent upon the coefficients 
of expansion of the materials of which it is made, 
as well as the size and shape of its components. 
The net effect of this change appears to be rela- 
tively small over narrow temperature changes. 

Change in the volume of the contents of the 
pressure chamber with temperature seems to be 
capable of affecting the pressure materially. The 
change in volume with temperature is a function 
of the coefficients of expansion of the various 
materials within the pressure tube as well as the 
volume, temperature, and pressure considered. 

It was felt that a precise mathematical solu- 
_tion for the combined effect of all factors would 


be impractical. However, in order to get a pic- 
ture of the possible magnitude of the effects, a 
specific set of conditions and assumptions was 
made as follows: . 

1, That the change in internal volume of the 
pressure chamber with temperature is negligible. 

2. That the pressure chamber is filled with 
4,200 g. of water at 40° C, 

3. Temperature change from 40° to 39° C. 

4. That 1.457 ml. change in volume equals 100- 
lb.-pressure change (from previous tests). 

Under this set of conditions, a volume change 
of 1.61 ml. results, which corresponds to a pres- 
ssure change of 110.5 Ib. 

Although these tests and computations supply 
little in the way of practical field data, they do 
tend to substantiate the conclusion that the valves 
provided in the core barrel effectively are seal- 
ing the core in the pressure tube, with little if 
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any loss of its contents as it is brought to the 
surface. 

It is apparent, also, that the pressure core bar. 
rel does not necessarily indicate directly the 
static bottom-hole mud pressure. The pressure re. 
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Fig. 7—Pressure core barrel 





















corded is affected by a multiplicity of conditions, 
which are difficult to evaluate in practice. 
Numerous practical applications and advantages 
of a pressure core barrel have been suggested. 
Unfortunately, inasmuch as only one phase of 
such a problem can be attacked at once, so far 
very little actual work has been done other than 
to develop the tool that has just been described. 
The technique of coring and core analysis takes 
on a much broader aspect with pressure cores 
available, and many problems are yet to be solved 
or evaluated. Of these problems—perhaps for the 
time being anyway—contamination of cores from 
drilling mud is the most formidable. Just how 
serious it is, and what to do about it, are ques 
tions which are being investigated at this time. 
It has been noted, however, on numerous cores 
taken in the Louden pool in Illinois that, when 
the bleed-off needle valve is opened, a good core 
gives off considerable gas; and when the core is 
removed, there frequently is a noticeable evidence 
of oil that has bled off the core. This was the 
case even when the cores were cut with no par 





ticular precautions in treating the mud. 
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Thermofor Kiln and Clay- 
Regeneration Processes for 


aintaining Decolorizing 
Clays at High Efficiencies 


N the refining of mineral-oil products such as 
I waxes, turbine and transformer oils, and par- 
ticularly lubricants for internal-combustion en- 
gines and machinery, treatment by percolation 
through adsorptive substances such as clays is 
usually one of the most important operations. 
The purpose of this operation is to improve the 
color, color stability, odor, carbon residue, resist- 
ance to oxidation breakdown, and the demulsi- 
bility and, in the case of solvent-refined oils, to 
remove the last traces of solvent. Normally this 
operation is the final one conducted in finishing 
oils for markets. 

Although many types of percolation adsorbents, 
such as bone char, silica gel, bauxite, and acti- 
vated carbon, have been and still are employed 
extensively by the petroleum industry, the most 
common material in use today is fuller’s earth. 
Fuller’s earth is used so broadly throughout the 
petroleum industry today that the terms “fuller’s 
earth” and “percolation clay” virtually are 
synonymous. Fuller’s earth employed for this 
purpose is naturally active, has considerable com- 
pressive strength and hardness and, after temper- 
ing, is not disintegrated by water. It is most com- 
monly applied in 30 to 60-mesh form; but 15-30, 
20-90, 60-90, and other similar grades have found 
considerable use. 


The yield of oil from a percolation filter de- 
pends to a large extent on the clay efficiency, the 
type of oil filtered, and the quality of product 


than five times in conventional burning equip- 
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Fig. 1—Nichols-Herreshoff kiln 
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desired. In regular refinery practice the yields of 
finished oils from percolation cover a range of 
5 bbl. to 150 bbl. per ton of clay—the yields from 
used clays which have been regenerated more 
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ment normally being only about half or less than 
half of those from fresh clays. 

In the operation of a percolation filter when 
the oil produced is no longer of quality satis- 
factory for incorporation into the finished prod- 
uct, the filter is taken off stream. Preparations 
then are made for washing the spent percolator 
to remove the suspended oil, and to condition the 
spent clay so that it may be regenerated. The 
usual procedure for washing consists of leaching 
the clay with naphtha, and subsequently steam- 
ing to remove the residual naphtha and oil. These 
operations are carried out while the clay remains 
in the filter; and when they have been completed, 
the clay is ready for the final regeneration step 
required to remove the adsorbed tarry matter. 
The latter operation can be carried out in two 
radically different ways: by burning and roast- 
ing, or by extraction with solvents. Burning is 
the older method, and is used exclusively through- 
out the petroleum industry on the commercial 
scale—and it is with burning type of regeneration 
that this paper deals. 


The equipment most commonly used for clay 
burning was adapted largely from ore-roasting 
machinery. An installation usually consists of 
either a rotary kiln, or a Wedge or Nichols- 
Herreshoff burner—the latter representing the 
multiple-hearth type, or a combination of several 
of these. An illustration of a Nichols-Herreshoff 
multiple-hearth furnace is shown in Fig. 1. Con- 
ventional Wedge burners have a nominal capacity 
of about 120 tons per operating day, and Nichols- 
Herreshoff units normally run about 50 tons per 
day. A typical Wedge burner having a capacity 
of 5 tons per hour weighs about a million pounds, 
is about 25 ft. in diameter by 25 ft. in height, 
and has a burning-hearth area of about 1,600 
sq. ft. Typical present-day lubricating-oil refin- 
eries have a capacity of clay-burning equipment 


of from 40 to 300 tons per day, consisting of one 
or more of these types of burners. 


Although rotary kilns have been used by many 
refiners, practically all installations since 1930 
have been of the multiple-hearth type, and in 
many instances rotary units have been abandoned 
in favor of the latter. 

In multiple-hearth burners the material to be 
burned passes down through successive hearths 
against a countercurrent stream of air. The ap- 
paratus has very little provision for heat removal 
or temperature control other than that manually 
obtained by the spraying of water or steam on 
the apparently overheated hearths. A reactiva- 
tion of this type necessitates the addition of sup- 
plementary heat, which is supplied by flames 
over the hearths or in Dutch ovens. By such pro- 
cedure the burning of the carbonaceous matter 
results in detrimental overheating of the clay. 
The life of the clay is shortened by incineration 

(Continued on Page 150) 











Fig. 2—Tube and angle arrangement in typical Thermo- 
' for kiln 
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Fig. 3—Tube and angle arrangement of Thermofor kiln proper 


and, consequently, it is common practice to dis- 
card it after 6 to 10 burnings. 

In view of the many deficiencies of multiple- 
hearth kilns—particularly the fact that they de- 
grade clays rapidly due to overheating, thus in- 
creasing percolation costs enormously—the lubri- 
cating-oil refining industry long has needed and 
sought for improved clay-burning methods. A 
great deal of efforts has been expended toward 
improving the performance of multiple-hearth 
kilns but, due to their inherently poor tempera- 
ture control, only minor gains have been made. 

After a careful fundamental study of clay- 
burning methods it was evident that a properly 
designed burner should embody means for the 
positive control of clay temperature and burning 
rate, with adequate provision for adding to or 
extracting heat from the system during operation. 
In view of the fact that an apparatus embodying 
these features had not been developed success- 
fully, it was obvious that a new and novel ap- 
proach would be required. It is the purpose of 
this paper to describe and submit to the petro- 
leum industry the features, performance, operat- 
ing characteristics, and application of a new clay- 
burning unit named the “Thermofor kiln,” which 
has been developed on the basis of these require- 
ments. This new unit embodies features of posi- 
tive temperature control, burning rate, and heat 
transfer that make it suited admirably for the 
regeneration of percolation clays by treatment at 
high temperatures (900° to 1,200° F.). The appli- 
cation of the Thermofor kiln is not restricted 
solely to handling of clays, as there are numerous 
uses to which it might be applied in other in- 
dustries for the treatment of finely divided solids 
under controlled conditions at high temperatures. 
In this respect the Thermofor kiln should find 
important commercial chemical-engineering ap- 
plications beyond the scope of the petroleum in- 
dustry. 

The advantages of the Thermofor kiln over the 
conventional types of clay burners are sum- 
marized as follows: 

1. Reactivation of clays to higher efficiencies 
and longer life than heretofore has been possible. 
This is accomplished by direct positive control 
of the burning temperature. 

2. Low construction cost. 

3. Low operating cost per ton of clay reacti- 
vated. . 

4. Excellent regeneration of clays by controlled 
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partial combustion or “carbonization.” Clays re- 
activated in this manner may be applied to dis- 
tinct advantage in percolating solvent-refined oils. 
This type of regeneration is not practical with 
conventional types of clay burners. 

5. Economical and practical clay burning on a 
comparatively small scale, particularly in plants 
in which clay is very expensive. 

6. Ease of operation and reduced fire hazard. 


The Thermofor kiln consists essentially of a 
stationary chamber containing vertical heat-trans- 
fer tubes, through which a heat-transfer medium 
flows. Figs. 2, 3, 4, and 5 illustrate the general 
arrangement and layout of a Thermofor kiln. In 
normal practice for burning clays the heat-trans- 
fer medium would consist of molten metal or salt, 
and it would be maintained at 850° to 1,500° F. 
The heat-transfer medium is pumped through the 
tubes to control the clay temperature by either 
removing or adding heat as needed. The heat- 
transfer tubes are surrounded by an interlaced 
structure of angle irons, which are stacked in 
such a manner that the tube bundle resembles a 
huge honeycomb of steel. These angle irons (see 
Figs. 2 and 3) are stacked with their apexes 
pointing upward, and each angle is perforated 
with several ports to provide for the passage of 
air. The air ports of each angle are located so 
that they open directly under a closed area of an 
intercepting angle iron immediately above. The 
functions ef the angles are: (1) To provide the 
required burning-hearth surface; (2) to insure 
uniform clay flow through the kiln; (3) to pro- 


vide air passages up through the clay; and, (4) to 
aid in the transfer of heat. A commercial Ther- 
mofor kiln of capacity of 50 tons per day weighs 
approximately 30,000 Ib., and has an equivalent 
burning-hearth area of 1,800 sq. ft. 

Reactivated percolation clays of greatly im- 
proved efficiencies have been produced consist- 
ently in both laboratory and plant development 
work. Many different types of experimental 
units—all involving similar principles of heat con- 
trol—have been tested on the pilot-plant scale, 
with remarkably good results. A commercial unit 
of about 50 tons per day burning capacity now 
has been in continuous operation for 9 months 
on clays used for percolating typical Pennsylvania 
stocks. Several batches of clay now have been 











Discharge 


Fig. 5—General layout of Thermofor kiln 


burned 16 cycles in this unit, and their efficiency 
has been maintained at an average of about 100 
per cent during this period. Commercially re 
generated clays from this unit also show similar 
high percolation yields when applied to a variety 
of Mid-Continent stocks. These results are illus 





Fig. 4—Assembled Thermofor kiln ready for installation 
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trated in Fig. 6. Numerous other cyclic burning 
operations have given similar results. 

Substantial savings in burning costs are ob- 
tained with the Thermofor kiln: because no out- 
side fuel is required in regular operations, and 
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TABLE 1—COMPARISON OF THE PROPERTIES OF OILS PERCOLATED THROUGH CLAYS REGENERATED By 
VARIOUS METHODS 





Oxidation-susceptibility test*— 
Per cent volume of sludge after: 
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a period of several hours during a full-scale com 
mercial run. 

As mentioned previously, the Thermofor kiln is 
an excellent type of apparatus for regenerating 
clays by controlled partial oxidation or other 


*Laboratory oxidation test at 350° F. with air passing over surface of sample in a glass beaker. Sample is 
stirred with iron stirrer at constant rate. . 

tH. Staeger, “Brown-Boveri Test,” Brown Boveri Rev. 16, 92-7 (1929). 

tT. S. Sligh, Proc. Am. . Testing Materials 27 (Part 1), 461 (1927). 

$A. C. Michie, Bull. 148 jtish Standards Institution, Apri] (1933). 
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treatment at high temperatures. Such operations 
may involve partial removal of the tarry deposits 
from the clay by oxidation or with substantially 
no oxidation. For the sake of simplicity, this type 
of clay reactivation has been termed “carboniza- 
tion,” to distinguish it from regular methods in 
which a much greater degree of oxidation occurs. 
In carbonization it appears that the heavy hydro- 
carbon molecules present on the clay decompose, 
forming an active carbonaceous deposit’ which 
has remarkably good adsorption characteristics 
for certain color bodies. Steam, inert gases, or re- 


y 
Fresh Clay = 100 PerCent 





Decolorizing Efficienc 


Reactivation No. 


Fig. 6—Decolorizing efficiencies of clays reactivated by 


burning in commercial kilns 


Curve 1—Laboratory percolations with Mid-Continent Duo. 
Sol-treated short residuum 

Curve 2—Plant cesmaaiine with Pennsylvania long and 
short residua, with and without chlorex treating. 

Curve aig vonage ta percolations as a pe on plant 
percolations, Curve 2. 

Curve 4—Laboratory percolations with Mid-Continent acid- 
treated short residuum. 

Curve 5—Laboratory percolations with acid-treated coastal 
distillate. 

Curve 6—Conventional operations on a variety of typical 
Pennsylvania stocks using plant-regenerated clays from a 





duced amounts of air may be passed through the 
clay to purge it during carbonization. In general 
yields on a volume basis, for clay reactivated in 
this manner, compare favorably with fresh burned 
clays. For some oils, notably Duo-Sol-treated and 
other solvent-refined stocks, the yields from clays 
reactivated by carbonization are from two to four 
times as high as from the same clays which have 
had the carbonaceous matter burned completely. 
Discarded clays which have an efficiency of 50 
per cent, as compared with fresh clays, when re- 
generated in this manner will exhibit efficiencies 
nearly double that of fresh burned clay for filter- 
ing Duo-Sol-treated Mid-Continent stocks. With re- 
spect to solvent-refined oils, the high activity of 
clays reactivated by carbonization is not impaired 
to any marked extent with increased number of 
regenerations. Samples of clay reactivated in this 
manner 10 to 15 times exhibit efficiencies twice 
as high as those of freshly burned clays. In many 
instances clays of 300 per cent efficiency have 
been obtained. Curves illustrating the benefits of 
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Bottom 
Exit 1900 1100 1200 
xin Temperature, Deg.F. 
Fig. 7—Temperature characteristics of Thermofor kiln 
when oil content of feed clay varied from 0 to 5 per 
cent at 30-minute intervals with clay turnover in kiln 
once each hour 
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up with a Frick-Reid stere in the Illinois Basin where he left off 
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Cleveland, Ohio 


carbonizing operations are given in Fig. 9, 

Oils percolated through clays which have been 
reactivated by carbonization have almost identica] 
properties to those filtered through completely 


Fig. 8—Temperature chart of commercial Thermofor kiln 

with a clay rate of 21 lb. per hour per cubic foot of kiln 

volume and 7.2 per cent of carbonaceous material on 
unburned clay 


burned clays. Proof of this is apparent from 
Table 1. 

In typical lubricating-oil decolorizing operations 
the advantages of the Thermofor kiln outlined 
above result in large savings in expenses for fresh 
clay, clay handling, filter washing, filter blowing, 
solution distillation, wash-oil handling, clay burn- 
ing, clay disposal, maintenance, oil losses, and oil 
degradation. These savings are magnified further 
in the case of many solvent-refined oils having 
good response to clays regenerated by carboniza- 
tion. Economic calculations for three typical lu- 
bricating-oil refineries—one on 100 per cent Penn- 
sylvania crude, a second on Mid-Continent and 
Gulf coastal crudes using both acid and solvent 
refining, and a third on Mid-Continent crude 
using almost 100 per cent solvent refining—show 
that Thermofor kilns give very quick investment 
retirements. Conservative estimates show payouts 
of 1 to 2 years for equipment investment plus 


Reac R abit No. 


Decolorizing Efficiency, Fresh Clay = 100 PerCent 


Fig. 9—Efficiency of clay reactivated by carbonization 


for decolorizing Mid-Continent Duo-Sol-treated oils 


Curve 1—Carbonized clay, Mid-Continent Duo-Sol-treated 
— residuum. 
Curve 2—Carbonized clay, Mid-Continent Duo-Sol-treated 
long residuum 
Curve 3 Multiple-hearth burned clay, Mid-Continent Duo- 
\~ long and short residua. 
ation cycles starting with No. 12 mul 
tiple-hearth clay, Mid-Continent Duo-Sol-treated short t® 
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paid-up royalty; and, in cases in which running 
royalties are employed, payouts of less than a 
vear are indicated. 

" Thermofor kilns are attractive for large and 
small-scale installations. Two commercial units 
are now actually in operation, one having a capac- 
ity of 50 tons per day and another 10 tons per 
day. A third unit of 120-tons-per-day capacity is 
under construction, and will be placed in opera- 
tion in the near future. The equipment invest- 
ments for commercial units with necessary auxil- 
iary feed hoppers and temperature-control de- 
vices, but exclusive of clay conveyors, will be 25 
to 50 per cent less than those for multiple-hearth 
installations handling the required amount of clay 
to give the same decolorizing capacity. Burners 
as low as 10-tons-per-day capacity can be built 
without any serious disadvantage in price due to 
smallness. 


Another important advantage of the Thermofor 
kiln is that its installation automatically increases 
percolation-plant capacity by a substantial pro- 
portion. For example, in a typical refinery in 
which clay is regenerated and segregated 10 times 
and is discarded after the tenth cycle, the aver- 
age clay efficiency for the entire plant is only 66 
per cent based on fresh clay. With a Thermofor 
kiln in operation and fresh clay being added only 
to make up for losses (2 per cent per cycle as- 
sumed) the clay efficiency of the same plant can 
be maintained at an average of 95 per cent. This 
increase in clay efficiency reduces the washing, 
loading, and unloading time on the filters by 30 
per cent of the normal requirement, and increases 
proportionately the time for percolation. In this 
particular case the gain in percolation time rep- 
resents a 15 per cent increase in the overall filter- 
plant capacity. 


Estimating Soil Corrosivity 


(Continued from Page 138) 
pared, and a variable current from an outside 
source is applied between the electrodes. 

Denison proposes to determine the corrosivity 
of soil series or types rather than the corrosivity 
of individual samples, and for one pipe line has 
shown that he was able correctly to classify the 


Number of observations 


@ Averege 
One observetion 


Mesimum edjocent pit depth — mits 


Current in me~Putnem .test 


Fig. 15—Relation between the results of the Putnam test 
and maximum pit depths 


soils along 80 per cent of the line with respect to 
their corrosiveness. However, for the present pur- 
pose the results of tests of individual samples of 
soils by all methods have been compared with the 
maximum pits on the sections of pipe adjacent to 
the samples. The effect of treating the results of 
the tests in another way will be presented later. 
The Denison test requires somewhat more care 
in the preparation of the soil samples than is re- 
quired by the other tests, and slight errors in the 
manipulation of the test may cause large errors in 
the results. For this reason the test was run in 
duplicate, and re-run if the results did not check 
within 20 per cent. In addition, the tests were re- 
peated on soils for which the dispersion of the 
data was unusually large. It is possible that the 
simplicity of the other tests renders their duplica- 
tion less necessary. However, the repetition of 
the Denison tests naturally would yield results 
More truly representative of the method than 
those obtained from single trials of the other 
methods. For this reason the results of the Deni- 
Son test should be regarded as a demonstration of 
what can be done with this method rather than of 
its merits in comparison with the other methods. 
Fig. 17 shows the relation between the average 
current densities obtained from the Denison test 
and the maximum pit depths on the joints of pipe 
adjacent to the soil samples. The distribution of 
the averages of the pit depths associated with each 
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current density is similar to the distribution of 
corresponding data for the other tests. 


Summary of correlations of tests with pit depths. 

It would be difficult to determine by inspection 
of Figs. 8 to 17 which test was the best indicator of 
the corrosiveness of the soil. The use of a linear 
scale for the abscissae of Figs. 6 to 17 was incom- 
patible with the presentation of the data for in- 
dividual pit depths in a compact form. The non- 
linear forms make it difficult to compare the fig- 
ures. The averages of the data for each figure, 
therefore, have beén.replotted to linear scales in 


Wumber of observations 


© Averege 
O One observation 


Marimum edecent pit depth - mils 





Lose of weight in gtomsa ~ Corfield test 


Fig. 16—Relation between the results of the nipple-and- 
can test and maximum pit depths 


Figs. 18 and 19. The scales have been chosen so 
that the lengths of the abscissae for all of the 
curves are approximately the same. The figures 
indicate that there is not a great deal of difference 
in the degree of correlation of the results of most 
of the tests with pit depths. It would be possible 
to derive equations which approximately repre- 
sent each set of data, and to compute the correla- 
tion coefficients or some other criteria for the 
goodness of fit of the data. Such a procedure might 
show that one test was superior to the others. It 
is doubtful, however, whether the information 
which might be obtained in this way would justify 
the labor required to obtain it. The most important 
conclusions from this treatment of the data are 
that, when treated in the ways described, the re- 
sults are similar. All methods show in a very gen- 
eral way the corrosiveness of the soil samples; 
but whenever several test results having the same 
value were obtained, widely divergent pit depths 
are associated with them. There appears to be no 
fixed relation between the results of the tests and 
the maximum pit on the joint of the pipe line 
nearest the sample tested. This may be due to the 
inadequacy of the tests, the improper sampling of 
the soil, or the unrepresentative character of the 


pit depth chosen as the indication of the corrosive- 
ness of the soil. 


The Effect of Grouping the Data on the Inter- 
pretation of the Results of Soil Tests 


Although tests of individual samples of soil do 
not indicate with sufficient accuracy the corrosion 
to be expected on a pipe line in the vicinity of the 
sample, it is reasonable to suppose that the aver- 
age value of the corrosiveness of soil types or series 
obtained by averaging the results of laboratory 
tests by a given method might be correlated with 
the average corrosiveness of the soil as measured 
by averaging the maximum pit depths on sections 
of the pipe. It has been shown previously that 
soils differ widely in corrosiveness. If by means 
of tests the soil types could be arranged in the ap- 
proximate order of their corrosiveness, the pur- 
pose of a soil-corrosion survey would be fulfilled. 
This method has been followed by Ewing* and 
Denison.‘ 

In order to study the correlations between the 
corrosiveness of the soil types as indicated by the 
results of the soil-corrosion tests and the corrosive- 
ness as indicated by pit measurements, the soils 
were divided into five arbitrary groups, which 
were based on the depth of the average maximum 
pit in the various soils. The limiting values in 
each group are given in Table 1, together with 
the corresponding limiting values for each of the 
test methods. These latter values were obtained 
by plotting the results by each test method against 
pit depth. Table 2 shows the data with which 
comparisons of the corrosivity tests will be made. 

From Tables 1 and 2, Table 3 was derived. Table 
3 shows the soil-corrosivity group to which each 
soil series is assigned by the pit depths on the line 
and by each method of test. 

Tables 4 and 5 show how nearly the results of 
the tests agree with the pit depths in the assign- 
ment of the soils to the corrosivity groups. A zero 
indicates perfect agreement between pit depth 


Number ef observations 





Current density - me. / dm* 
Fig. 17—Relation between the results of Denison's elec- 
trolytic test and maximum pit depths 


and test data as to the group to which the soil 
series belongs. A minus sign indicates that the 
test underestimates the corrosivity of the soil. The 
number following the plus or minus sign shows 
how large was the error in terms of corrosivity 
groups. 

Tables 4 and 5 together show eight ways of esti- 
mating the accuracies of the tests. No test failed 
to classify correctly at least one of the soils on one 
of the two bases of selecting the pit depths, but no 
test correctly determined the corrosivity of every 
soil series on either basis. These tables indicate 
that each test is better adapted to the determina- 
tion of the corrosivity of some soil series than of 
others. It follows that the relative accuracies of 
the tests might appear different if data from a 
pipe line in some other part of the country were 
used. ; 

Inasmuch as the percentage of correct identifi- 
cation of the corrosivity of soil series by either 
the acidity-resistivity method or Denison’s method 
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are as high as those attained by these methods 
when leaks and reconditioning were used as cri- 
teria of soil corrosivity.** It appears that maxi- 
mum pit depths must be an equally good criterion 
of soil corrosivity. 


The relative values of the tests as they are indi- 
cated in Tables 4 and 5 depend on the arbitrary 
limits selected for the pit depths which define the 
five corrosivity groups. This objection has been 
overcome in Table 6, which shows the relative 
merits of the test methods on the basis of the suc- 
cess with which the tests assign each of the sev- 
eral soil series in the rank or order of their cor- 
rosiveness. In this table the relative merits of the 
tests are different from those shown in Tables 4 
and 5. It is largely a matter of opinion as to which 
basis of comparison is the more advantageous. The 
significant point is that several methods of de- 


termining the corrosivity of soils are of definite 
value. Probably no one is the most suitable for all 
conditions. 

Conclusion 


It has been shown that none of the soil-cor- 
rosivity tests studied may be used in predicting 
the depth of the deepest pit which may occur in 
the neighborhood of the soil sample. However, if 
a soil survey is made and a representative number 
of samples of each soil series is taken, the average 
corrosiveness of soil series can be determined with 
a reasonable degree of accuracy by any one of 
several of the tests which have been compared. 
It is not possible to establish definitely which test 
is the most accurate, because the apparent relative 
merits of the tests depend on the basis upon which 
they are compared. As the relative merits of the 
tests differ for different soil series, the tests would 
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not be equally well suited for all parts of the 
country. The test best suited for the regions con- 
taining alkali soils might not be the best for regions 
containing heavy, wet, and organic soils. 
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Fig. 18—Comparison of average values for resistivity, 
Denison, Columbia rod, Putnam, and nipple-and-can tests 
with maximum pits 


ing the conduct of the tests and the interpretation 
of the data. 

Messrs. W. H. Johnson, M. Romanoff, U. Funa- 
roff, and D. Fickle spent many hours in the calcu- 
lation of the data and the drawing of figures. 
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Fig. 19—Comparison of average values for resistivity, 
field resistivity, total acidity, and acidity-resistivity tests 
with maximum pits 
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BAROID PRODUCTS Wed throughout the world 
- fo every A ley in ol rilling . 


QUAGEL—C. d colloidal gel-forming clay. One ton makes os many as 100 to 120 barrels of 
excellent drilling Auid when mixed with fresh water. 





BAROCO—High-grode drilling clay. Makes about 40 barrels of drilling mud per ton when mixed with 
salt or fresh water. Desirable when mud b bodly i d with salt because it resists hocculation. 





AQUAGEL-CEMENT—A gel-type cement which may be formed by odding a small amount of AQUAGEL 
to any good Portland cement in either wet or dry state. Provides better formation shut-off by making o 
better bond between the casing and the hole. 


RECOMMENDED AMOUNTS OF AQUAGEL TO BE USED IN CEMENT 





Gals. Water per Sack Cement 53s 6 6% 7 7% 8 85; 9 10 


Lbs. AQUAGEL Sack Cement 
poy Angra > alle eed 9 | 13] 1 | 20] 23 | 26] 29 | 33 38 








lbs. AQUAGEL Sack Cement 
W added dey seth comand 2)%] 3 | a8] 4 | a] 5s | 5% 6% 






































AQUAGEL—Even though no definite formation troubles are encountered, o sufficient amount of AQUAGEL 
should be carried in the mud to keep the water loss low and the mud cake thin. High water loss induces 
sloughing and thick mud cake often causes stuck tools. 


AQUAGEL—3 to 5% added to drilling mud, or 8 to 10% added to straight water often prevents or re- 
stores lost circulation in loose formations. If this fails try FIBROTEX. 


FIBROTEX—Tough fibrous ial for p ing or ing lost circulation in highly porous formations. 
Treat 50-barre!l batches of mud with from 12 to 14 pounds per barrel. One to three batches often stops 
serious losses of circulation. If this is unsuccessful, use AQUAGEL-CEMENT. 





AMLIAREt 








< To restore circulation in ly fi d or formations use from 7 to 
10 gals. water per sack of cement with from 2 to 6% Ibs. AQUAGEL per sack (See schedule under 
AQUAGEL-CEMENT in CEMENTING CASING). Slurries of apparent high viscosity pump easily but do not 
flow away due to their gelling characteristics. 
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“BAROCO—Solt dri . Mai viscosity in the of salt. Makes about 
BAROCO resisting drilling clay. intains viscosity presence of salt. Makes 40 barrels 


of mud per ton when mixed with salt water. 
ZEOGEL ZEOGEL—A concentrated colloidal clay which forms a gel with salt water. Yields upwords of 100 barrels 
BAROID <8 cauid ur tan tn Sete. Cap bo ened where cating bet enh water te evailable, 
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COLOX BAROID or COLOX—Drilling mud weighting materials. Muds suitably weighted with BAROID or COLOX 
~ counterbalance pressure of salt water flows. Can be added to native mud or mixed straight with water 
end AQUAGEL. 
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{ AQUAGEL—Enough should be edded to the mud to produce superior wall-building qualities ond keep 
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4 upon the condition of and contaminating materials in the mud at the time treatment is required. 
\\ Reduces viscosity and gel-strength and imp walling qualiti 


Se ee Se < STABILITE—Reduces danger of blowouts by freeing entrained gas, thereby keeping mud weight constant. 
GAS OR a 
a . 





Sen Paks dy aa < eS BAROID or COLOX—Highly weighted muds ore frequently necessary to confine gas or other pressures. 





AQUAGEL—Sufficient should be carried in all muds to keep the water loss low and the cake thin. 


CEMENT-CUT MUD akan iidkaaaeaanacakenons atte cinch amides anaes 
discarding the mud. Viscosity is reduced and wall-building qualities restored. 


AQUAGEL—In Low-Pressure Areas—Straight AQUAGEL-water mud (55% to 7% by weight depending 
upon the mixing water used) is the ideal mud for drilling in. The low water loss keeps water from the 
oil sands and the thin cake is quickly and easily removed. Wells drilled in with this fluid swab on 
production and clean up quicker. 


BAROID or COLOX—in High-Pressure Areos—A combination of BAROID or COLOX and AQUAGEL made 
up to suitable weight is the ideal drilling fivid. In locations where the natural mud provides odequate 
walling qualities BAROID or COLOX added to the mud in sufficient 

quantities wi!l provide adequate weight to insure safety. 


STABILITE—If gas cutting of the mud occurs, add suitable quantities of 
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Hypoid-Lubricant 


Requirements 


... for passenger-car 


and truck rear axles 


By H. R. WOLF 


General Motors Research Laboratories, Detroit, Mich. 


HE recent use of hypoid gears in heavy-duty 
truck rear axles has introduced a new prob- 
lem in hypoid-gear lubrication. 

Truck hypoid gears do not differ fundamentally 
in design from passenger-car hypoid gears, but 
they operate under somewhat different service 
conditions and, therefore, may require a different 
type of lubricant to prevent scoring and scuffing 
of the gear-tooth surfaces. 

A passenger-car hypoid-gear axle operates un- 
der the most severe lubrication conditions at high 
speed, whereas a heavy-duty-truck hypoid axle 
operates under the most severe lubrication condi- 
tions at low speed with maximum engine torque 
in low gear. 

Hypoid gears have been used in passenger-car 
rear axles since 1926.5 Prior to 1936 they were 


used by only a limited number of automobile 
manufacturers. The lubrication of these axles did 
not present a serious problem to the petroleum 
industry. Approved lubricants, largely of the 


lead-soap active-sulfur type, were handled by the 
authorized car dealers and service stations, and 
no attempt was made to market a hypoid lubricant 
through the filling stations. 

In 1936 hypoid gears were adopted for quantity 
production by a large number of passenger-car 








A.P > I. — Presented before 
annual meeting, Chicago, IIL. 
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manufacturers. This widespread use of hypoid- 
gear axles made it necessary quickly to expand 
the sources of supply for hypoid lubricants. The 
success of the whole program, and the almost 








Fig. 1—Rear-axle dynamometer 
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complete absence of service failures or complaints 
was due to: (1) The extensive educational cam. 
paign carried out by both the automotive and 
petroleum industries; (2) the cooperation of the 
petroleum industry in marketing a powerful ex. 
treme-pressure or hypoid lubricant through all 
retail lubrication outlets. 

Lead-soap active-sulfur hypoid lubricants have 
been distributed widely, and have been used 
successfully in all makes of passenger-car hypoid- 
gear rear axles. These lubricants, when properly 
compounded, are stable under the operating con. 
ditions encountered in passenger cars, and afford 
a maximum factor of safety at high speed. As far 
as can be determined at the present time, the 
lead-soap active-sulfur lubricants will continue 
to be entirely satisfactory for all passenger-car 
hypoid-gear rear axles. The lead-soap active-sulfur 
lubricants are, however, unsatisfactory for use in 
heavy-duty truck hypoid-gear axles. 

Conversely, some of the so-called mild types of 
hypoid lubricants are satisfactory in heavy-duty. 
truck hypoid-gear rear axles and in passenger-car 
hypoid-gear rear axles at low or moderate speeds, 
but fail to prevent scoring or scuffing of the ring. 
gear and pinion-tooth surfaces in passenger-car 
service at high speed. 

The problem of differentiating between passen- 
ger-car service and heavy-duty-truck service de- 
mands a prompt extension of the original educa. 
tional program so that the owner, operator, deal- 
er, and filling-station attendant will understand 
and appreciate the factors that affect the lubrica. 
tion requirements of hypoid gears under these 
radically different service conditions. 


Advantages of Hypoid Gears in Truck 
Service 

The hypoid gear was developed originally for 
passenger-car service to reduce gear noise.’ 

Other inherent advantages of the hypoid gear,’ 
viz., offset of the pinion gear and greater tooth 
strength, have been utilized in recent passenger- 
car axle designs. These advantages have given 
the body engineer greater freedom in body design 
through the lowering of the propeller shaft and 
the reduction in axle size. Improved riding quali- 
ties also have resulted through the reduction in 
unsprung axle weight. 

Indirectly, all of these advantages of the hypoid 
gear are retained in the truck axle. However, the 
controlling factor in the use of the hypoid gear 
in truck axles is the fact that for the same ring- 
gear diameter the tooth section is far stronger 
than the corresponding spiral-bevel-gear tooth 
section. From the gear engineer’s viewpoint this 
increase in tooth strength makes it possible to 
design a smaller axle for a given power transmis- 
sion, or to provide a substantial increase in factor 
of safety in axle life without increasing the over: 
all axle size or weight. 


Nomenclature 


Obviously, inasmuch as some _passenger-car 
hypoid lubricants are unsuited for use in heavy- 
duty trucks and some truck hypoid lubricants are 
unsatisfactory in passenger-car hypoid axles at 
high speed, a standard nomenclature must be 
evolved that will indicate clearly the type of 
service for which each lubricant is adapted. All 
of the factors involved in passenger-car and truck 
hypoid-gear lubrication clearly must be recognized. 


Such terms as active, corrosive, inactive, non- 
corrosive, mild, high speed, high load, or high 
torque have been proposed. These terms focus 
attention on one property of the lubricant without 
evaluating this property and, more important, 
without indicating to the user whether the lubri- 
cant is satisfactory or unsatisfactory for use in 4 
particular rear axle. 

In order to clarify this situation, and to indicate 
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Regulators and Controllers for 
Liquids and Gases 


PRESSURE REGU- 
LATORS. The Davis 
line of pressure re- 
ducing and regulat- 
ing valves is com- 
plete! There is a 

| size and type for 
every purpose. No. 16, shown at 
the right, is suitable for steam, air, 
gas, water or oil. 





SIN 
See 






GAS BACK PRESSURE VALVES. 
Davis offers a complete line of both 


weight-loaded and spring-loaded 
field regulators for gas gathering 
systems. Weatherproof, tamper- 
proof, and super-sensitive features 
have made them leaders in all 
fields. The unit illustrated at the 








left is the well-known No. 330 W which is readily adjustable 
for either back pressure or vacuum, merely by changing the 
counterweight. 


DIAPHRAGM MOTOR 
VALVES. Davis diaphragm 
motor valves ‘include both 
direct and reverse acting 
types for steam, air, gas, oil 
or water lines using pres- 
sure, temperature or liquid 
level as the controlling fac- 

tor. A wide choice is offered 
LEAKPROOF FLOAT BOXES! Davis’ patented “DIABALL” in materials of construction, 
packless head (see inset) is applied to both float boxes and type of inner valve, and 
control valves. In addition to ending maintenance nuisance such features as weather- 
this construction gives added safety in handling volatile and proof construction, ball 
inflammable material. The unit shown above is a No. 161 D__ bearing adjusting nuts, tam- 
Float Box actuating a No. 66 B balanced valve. perproof covers, etc. 
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MID-CONTINENT AND GULF COAST REPRESENTATIVE: Westcott & Greis, Inc., Tulsa, 
Dallas and Houston. WEST COAST REPRESENTATIVE: Bert W. Paul, Los Angeles. 
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more definitely to the station operator and ca; 

owner the suitability of a particular lubricant for 

a specific use, a number of automobile manufac. 

turers have adopted the following nomenclature: 
“Passenger-car-duty hypoid lubricant,” anq 
“Truck-duty hypoid lubricant.” 


The word “duty” was included in the nomencla. 
ture in order to emphasize the fact that the Oper. 
ating conditions, and not the type of vehicle alone, 
must be considered in selecting a rear-axle lubri. 
cant. A light-duty commercial car or truck built 
on a passenger-car chassis, and operating essep. 
tially under passenger-car conditions, may require 
a “passenger-car-duty hypoid lubricant” rather 
than a “truck-duty hypoid lubricant.” 

Some lubricants may qualify as “truck-duty hy. 
poid lubricants” for use in all heavy-duty hypoid. 
gear truck axles and as “passenger-car-duty hypoid 
lubricants” for use in certain passenger cars, but 
may be entirely inadequate for use in other pas. 
senger cars at high speed. Such lubricants could 
not be classified properly as “passenger-car-duty 
hypoid lubricants” for universal distribution and 
marketing in the passenger-car field. 


Universal or Dual-Purpose Gear Lubricant 


The need for simplifying recommendations for 
transmission and rear-axle lubrication, and the 
desirability of marketing fewer gear lubricants, 
have been presented in a number of technical pa- 
pers,?* and have been discussed by the S.AE. 
subdivision on transmission and rear-axle lubri- 
cants. 

A reduction in the number of gear lubricants re- 
quired, obviously, will benefit the oil industry in 
eliminating unnecessary stocks and, from the av- 
tomotive industries’ viewpoint, minimize the pos- 
sibility of confusion in the service field. A single 
gear lubricant may be the ultimate answer to the 
gear-lubrication problem; however, it must be re 
membered that such a lubricant cannot be a com- 
promise, but must meet fully the lubrication 
requirements under all operating conditions in all 
units in which its use is recommended. 

Applied specifically to the passenger-car and 
truck hypoid-axle problem, a universal or dual- 
purpose hypoid lubricant must lubricate properly 
all makes and models of passenger-car hypoid 
axles under the most severe high-speed driving 
conditions, and at the same time must lubricate 
satisfactorily all makes and models of heavy-duty- 
truck hypoid axles under the most severe operating 
conditions existing at low road speed with full 
torque through low gear. 

A hypoid lubricant—even though it may be ca 
pable of lubricating a complete line of passenger- 
car and truck hypoid axles—produced by a single 
automotive manufacturer cannot be distributed 
universally as a dual-purpose hypoid lubricant 
unless it is also capable of lubricating all other 
makes of passenger-car and heavy-duty-truck hy- 
poid axles under all service conditions. 


Marketing Problem 


Many refiners and marketers now carry three 

gear lubricants: 

1. A mineral gear oil. 

2. A mild extreme-pressure gear lubricant. 

3. A powerful extreme-pressure or hypoid lubri- 
cant. 
Some refiners have discontinued the min 
eral gear oils in all except the heavier grade 
(S.A.E. 250) used in spiral-bevel-gear heavy 
duty-truck axles; and market, for general 
distribution, through the filling stations: 

(a) A mild extreme-pressure gear oil, for use ™ 
transmissions and in the older models of 
passenger cars equipped with spiral-bevel- 
gear axles. : 

(b) A powerful extreme-pressure or hypoid Jubri- 
cant for use in all passenger-car hypoid ge" 
axles and in some passenger-car models 
equipped with highly stressed spiral-bevel 
gears. 
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To those marketers who prefer to continue with 
either two or three gear lubricants, it would ap- 
pear that two courses are open, 

One solution would be to retain the present lead- 
soap active-sulfur lubricant as a “passenger-car- 
duty hypoid lubricant,” and to modify the mild 
EP lubricant, now used as a transmission lubri- 
cant and as a rear-axle lubricant in some of the 
older models equipped with spiral-bevel gears, to 
make it suitable for both passenger-car transmis- 
sions and heavy-duty-truck hypoid rear axles. 
These modified lubricants could be classified as a 
“transmission and truck-duty hypoid lubricant,” 
and in connection with the lead-soap active-sulfur 
“passenger-car-duty hypoid lubricant” would en- 
able the car dealer and filling station adequately 
and safely to service all transmissions and rear 
axles. 

The second solution would be to retain the pres- 
ent mild EP lubricant for use in transmissions and 
in spiral-bevel axles that do not require a hypoid 
lubricant, and to replace the present lead-soap 
active-sulfur hypoid lubricant with a lubricant 
that will lubricate satisfactorily all passenger-car 
and all truck hypoid axles under all operating 
conditions. This new lubricant could be classified 
both as a “passenger-car-duty hypoid lubricant” 
and as a “truck-duty hypoid lubricant.” 

However, it should be emphasized again that a 
lubricant intended for universal use in both pas- 
senger-car and truck hypoid axles cannot be a 
compromise, but must lubricate adequately and 
prevent scoring or scuffing of the gear-tooth sur- 
faces in all makes and models of passenger cars 
and trucks under all operating conditions. 

The automotive manufacturers are not attempt- 
ing to direct the development along either line, or 
to specify the type or composition of hypoid lubri- 
cants for use in service. They are trying only to 
point out the problem as it affects their own 
products, in order that the petroleum industry 


will be in a position to supply to the trade the 
necessary lubricant or lubricants required prop- 
erly to service both passenger cars and trucks 
under all field conditions under which they may 
be operated. 


General Motors Hypoid Specifications 


With the hypoid-gear axle originally was adopted 
by several car divisions of General Motors Corp. 
for production in the 1937 models, hypoid lubri- 
cants were not distributed generally by the petro- 
leum industry, and were not readily available to 
the car dealers nor individual owners. 

In order to protect the car owners and to pro- 
vide adequate distribution of a satisfactory hypoid 
lubricant, the car divisions made available to 
General Motors dealers, through General Motors 
Parts Corp., the same type of lubricant as was 
used in production for the initial filling. 

This merchandizing of hypoid lubricants was 
only a temporary expedient;.and was discontinued 
by the corporation as soon as distribution was ef- 
fected by the petroleum industry and hypoid 
lubricants became available to the dealers through 
their regular sources of supply. However, further 
to safeguard the car owner and dealer during this 
transition period, it was necessary to establish an 
approved list of hypoid lubricants. 

As soon as laboratory tests could be correlated 
with performance in service, specifications were 
issued, and the approved lists were discontinued. 
The first group of specifications issued under date 
of July 1937 covered the types of lubricants used 
by the car divisions for original servicing of pas- 
senger-car hypoid axles. These specifications, al- 
though intended primarily to cover factory pur- 
chases, were viewed by the trade in general as 
a recommendation fer specific lubricants meeting 
these chemical and/physical requirements, and a 
disapproval of all other types of lubricants regard- 
less,of their properties or service records. In order 


to correct this impression, and as it obviously 
was impossible to cover all future commercial de- 
velopments, revised specifications—based entirely 
upon general requirements and axle-performance 
tests—were issued under date of July 1939. 

Pars. 1 and 2 of this revision (July 1939) consti- 
tute the complete specification for passenger-car 
hypoid lubricants, A lubricant meeting these re- 
quirements, regardless of composition, may be 
considered satisfactory for original filling or for 
use in service. The detailed chemical and phys- 
ical requirements outlined under the individual 
specification numbers, as noted in Par. 3, cover 
specific types on which laboratory tests have been 
correlated with service performance. These de- 
tailed specifications are intended primarily as a 
convenience in inspecting lubricants purchased 
by the car divisions for initial filling. All of the 
types covered by the detailed chemical and phys- 
ical specifications meet the minimum require- 
ments of Pars. 1 and 2, but they do not possess 
necessarily the same factor of safety under actual 
service conditions. 

“Lubricants meeting the requirements of the 
General Motors specifications, therefore, may be 
classified as “passenger-car-duty hypoid lubri- 
cants” for use in past and current models of Gen- 
eral Motors passenger cars. However, as the 
lubrication requirements’ of an axle depend upon 
the gear design and operating conditions, a specific 
lubricant—even though it meets the performance 
tests outlined in Par. 2, or one of the detailed 
chemical and physical specifications—may not be 
satisfactory in axles built by other automobile 
manufacturers. Each car manufacturer must 
formulate his own specifications, based entirely 
upon the lubrication requirements of his particu- 
lar axle. 

The General Motors specifications for hypoid 
lubricants (July 1939) were issued before heavy- 
duty trucks employing hypoid axles were mark- 
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eted by the corporation. However, primarily tests 
indicate that several of the lubricants covered by 
these specifications may be classified also, insofar 
as current General Motors requirements are con- 
cerned, as “truck-duty hypoid lubricants,” as well 
Ss “passenger-car-duty hypoid lubricants.” Again 
these lubricants may be unsatisfactory in other 
makes of truck axles; and before a lubricant can 
be marketed for general distribution as either a 
“passenger-car-duty hypoid lubricant” or a “truck- 
duty hypoid lubricant,” the lubricant manufac- 
turer must assure himself that his lubricant or 
lubricants will function satisfactorily in all makes 


, of either or both passenger-car and truck hypoid 


axles. 

Although a “truck-duty hypoid lubricant” that 
also will qualify as a “passenger-car-duty hppoid 
lubricant” may offer a marketing advantage, it 
is not required that a lubricant which will per- 
form satisfactorily in the Chevrolet 1% ton truck 
shall meet also the requirements of the General 
Motors specifications for passenger-car hypoid 
lubricants. However, such a lubricant, of course, 
must be branded properly so that its use will be 
restricted to the heavy-duty truck. 

Until more complete data are available from the 
field on the performance of the different types of 
hypoid lubricants in the heavy-duty-truck axle 
ander actual service conditions in the hands of 
operators, separate specifications will not be issued 
by the General Motors Corp. on “truck-duty hy- 
poid lubricants.” The selection of lubricants for 
initial factory filling will be based largely on per- 
formance in the axle dynamometer test described 
under “tests on passenger-car and truck hypoid 
lubricants, herein.” When and if it becomes nec- 
essary to issue separate truck hypoid-lubricant 
specifications, these specifications, like the pres- 
ent passenger-car hypoid-lubricant specifications, 
will be based on axle performance under service 
conditions; and the detailed physical and chemi- 
cal requirements will be given only for the con- 
venience of the manufacturing divisions in pur- 
chasing lubricants for initial servicing. 


Tests on Passenger-Car and Truck Hypoid 
Lubricants 


A number of hypoid lubricants have been eval- 
uated, for passenger-car and truck service, by our 
research laboratories in cooperation with the sev- 
eral car divisions of General Motors Corp. The 
analytical data on these lubricants are given in 
Table 1. 


TABLE 1—COMPOSITION OF LUBRICANTS USED IN 


AXLE TESTS 
Lead soap Saybolt 
calculated Total viscosity 
Lubri- as lead Saponi- Total Total at 210 
cant oxide fiable sulfur chlorine deg. F. 
A 1.86 “s 4.19 nil 83 
B 1.31 25.78 1.69 1.10 113 
Cc nil nil 1.20 3.20 81 
D nil nil 1.60 2.80 80 
E nil nil 0.12 2.79 68 
F nil 11.4 1.42 nil 91 
G 46.5 5.26 nil 84 


nil 
*Present ‘in lead soap 


These lubricants were evaluated for passenger- 
car duty in Chevrolet 1939 passenger cars, on the 
road, under the test procedure outlined in Table 2. 
This test generally is referred to as the “Chevrolet 
or proving-ground axle test.” and is the per- 
formance test specified in Par. 2 of the General 
Motors specifications (July 1939) for passenger- 
car hypoid lubricants. 

These lubricants were evaluated also for truck 
duty in a Chevrolet 1%-ton-truck hypoid axle, in 
the laboratory, on the rear-axle dynamometer 
shown in Fig. 1 Torque equivalent to full engine 
torque in low gear is applied by the large direct- 
current dynamometer connected to the rear-axle 
propeller shaft. The output is absorbed by the 
two alternating-current dynamometers attached 
direct to the wheel shafts. These a.c. dynamome- 
ters may be controlled at different speeds so as 
to provide any desired degree of differential action; 
or may be synchronized, as in these lubricant 
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tests, to eliminate differential action and allow 
equal power absorption through both | whee} 
shafts. The test conditions on the truck-axle dyna. 
mometer tests are outlined in Table 3. 

A “passenger-car-duty hypoid lubricant,” for 
use in General Motors passenger-car hypoid and 
highly stressed spiral-bevel rear axles, is required 
to lubricate satisfactorily a current model Chey. 
rolet passenger-car hypoid axle without scoring 
or scuffing when tested under the procedure 
given in Table 2. 

Complete correlation between the truck-axle 
dynamometer test and performance in service ig 
lacking. However, the best available data appear 
to indicate that a lubricant which will operate for 
a minimum of 500,000 cycles under the conditions 
(outlined in Table 3) without scoring or scuffing 
of the pinion or ring-gear tooth surfaces or cor- 
rosion of the bearings or machined surfaces, will 
function satisfactorily in the Chevrolet 11-ton 
truck under field service conditions. 

Axle tests, on the lubricants given in Table 1, 
made in both passenger-car and truck axles under 
the conditions outlined in Tables 2 and 3, are re 
ported in Table 4. 

Tests were made also on the Almen,” four-ball,? 
S.A.E.* extreme-pressure-lubricant testing machines 
for load-carrying characteristics. These machines, 


TABLE 2—PASSENGER-CAR HYPOID-AXLE TEST 


Section 1: 

(a) Thoroughly clean axle housing and axle shafts, 
and install new third member. 

(6) Fill housing to the proper level with the lubri- 
cant to be tested. 

(c) Drive 3.8 miles at 60 m.p.h. 

(d) Drive 3.8 miles at 70 m.p.h. 

(e) Check axle for noise on a level concrete pave 
ment, on the drive and coast, at 10 to 40 
m.p.h. and 40 to 10 m.p.h. in high gear. 

(f) Drive 38 miles at 75 m.p.h. 

(g) Check noise as in Item e, 

(hk) Drain lubricant into a clean container. Remove 
axle-housing cover and inspect the gears. 

Section 2: 

(4) If the gears have not scored under the high-speed 
driving conditions outlined in Section 1, re 
je the axle-housing cover and refill w ith the 

a which was drained in accord with 
Item h 

(j) Drive car in high gear to 70 m.p.h. Disengage 
clutch and turn off ignition. Permit car to 
coast to 65 m.p.h., and immediately engage 
age as rapidly as possible with transmission 

gear and with ignition turned off. 
Witn clutch still engaged and ignition off, per- 
mit car to decelerate to 40 m.p.h. 

(k) Repeat Item j six additional Fag 

() Check noise, as in Item e. 

(m) Repeat Item j eight additional times, making a 
total of 15 decelerations in high gear. 

(n) Check noise as in Item e. 

(0) Drive car in second gear to 50 m.p.h. Disengage 
clutch and turn off ignition. Permit car to 
coast to 45 m.p.h., and immediately engage 
clutch as rapidly as possible, with transmission 
in second gear and with ignition turned off. 
With clutch still engaged and ignition off, 
permit car to decelerate to 20 m. p.h. 

%) Repeat Item o four additional times. 

(q) Check noise, as in Item e. 

o Repeat Item / five additional times, making 4 
total of 10 decelerations in second gear. 

(s) Check noise as in Item e, 

(t) Remove third member and inspect gears. 

(u) If the gears show no indication of scoring oF 
scuffing on inspection [Item ft], a second 
third member is installed and the axle refilled 
with fresh lubricant, and the entire test is 
repeated. 

Examination of the gears may be made at any time 

during the test procedure, if the axle becomes objec 
tionably noisy, or if scoring or scuffing is suspected. 


when operated under their respective standard 
testing conditions, separate the hypoid lubricants 
from the mild EP lubricants and straight mineral 
gear oils, but do not differentiate clearly between 
passenger-car and truck-duty hypoid lubricants. 
When more complete data are available on the 
performance of a larger number of hypoid lubri- 
cants in heavy-duty truck service, modified oper- 
ating conditions may be developed for one or more 
of these laboratory testing machines—which, in 
conjunction with the chemical composition of the 
lubricant, will classify more accurately hypoid 
lubricants for use in the several makes and models 
of hypoid axles. 


Passenger-Car and Truck Hypoid-Gear 
Lubrication Requirements 


Engineering tests,“ “ and experience in service ~ 
over a period of years, clearly indicate that active 
sulfur is required to prevent scoring or scuffing— 








LICENSING AND CONSTRUCTION AGENTS under United States and foreign patents for: 
Catalytic Processes for Cracking, Reforming, Reversion, Dehydrogenation, Alkylation, 
Desulphurization 


K 1 : () + G @ Gasoline Products Company, Inc., Pyrolytic Cracking 
@ The Polymerization Process Corporation, Thermal and Catalytic Polymerization 
@ JUIK Processes for Lubricating Oil Refining with Propane and Phenol 
Deasphalting * Dewaxing + Solvent Extraction and Acid Treating Plants 
@ The Gray Processes Corporation, Clay Treating 


225 BROADWAY, NEW YORK 





JERSEY 


JER@er CITY; NEV 


THE M. W. KELLOGG COMPANY 
los Angeles: 103) South Br dway 


EURQPEAN REPRESENTATI 





under the most severe driving conditions at high metal-to-metal contact between the sliding or rub- will meet the most extreme conditions in both 








speed—in passenger-car hypoid-gear axles. These bing surfaces. The sulfide films, which give ade- passenger-car and truck service. : 
conclusions are confirmed by the data reported in quate protection at high speed in passenger-car ; 
Table 4. service, increase friction;*” and under the pres- fagrE 3—TRUCK HYPOID-AXLE DYN AMOMETER TEst F 
Dynamometer tests and a limited experience on sure-velocity (PV) conditions existing in truck ,,,. |... Chevrolet 1% to A 
the road indicate that the more-active sulfur com- service, at low speed and high torque, probably Axle ratio ........................ 6/37 P 
pounds, that offer the maximum factor of safety in reduce the hardness or temper of the tooth sur- aed pen Eg lat Se an tom bs 
passenger-car axles at high speed, actually cause faces sufficiently to permit scoring or scuffing. Bywwwtent transmission gear vane 5 
scoring, at low speed under high-torque conditions, Under the truck operating conditions, the chlorine Wheel-shaft speed ................ 52.5 r.p.m. 7 
owe in heavy-duty-truck service. compounds appear: to reduce friction. - However, Eautvatent teen meee Sat tee) -- ae F 
oe A ‘complete understanding of. the function of sulfur compounds—in Which the sulfur more 2 
each of the several load-carrying addition agents firmly is combined than in the very powerful Copper-Strip Test ‘ 
' r all conditions of speed and load is lacking. passenger-car lubricants—still are required to fur- The copper-strip test and a wear test made on a 
ioe. it is known definitely that, at high’ nish the necessary load-carrying properties. the Almen extreme-pressure lubricant-testing ma. pi 
<:;-speed,... passenger-car. hypoid gears require the These diametrically opposed requirements ne- chine by determining the combined loss in weight 
r. type of powerful extreme-pressure lubricants _ cessitate a careful balance between “antiweld” of the pin and split bushings.on operating 20 min. 
function through the formation of solid films,°* and “antifriction” properties, and explain the utes under 8-lb. load (four weights on loading beam) 
which act as “antiwelding” fluxes to prevent difficulties in compounding a single lubricant that have been proposed by one of the automotive i 
manufacturers’ for identifying the so-called active ne 
~ and nonactive hypoid lubricants. The copper-strip cs 
and Almen-8-Ilb. wear data, on the lubricants used tr 


in the axle tests, are given in Table 5. 
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the utmost flexibility is required, yet where a strong, for determining the fatigue life of the pinion-gear 


teeth and may, as indicated in the text, be too severe 


water-proof shield is ey Consists of a heavy for determining the scoring tendencies of a lubricant 





fabric laminated with a sheet of acetate membrane under service conditions. 
coated with NO-OX-ID. Has greater tensile and | y_uuzbetlence in the field, may indicate that scoring Hi hy 
dielectric strength and is more moisture resistant high Saba conditions muiae’ ia Gaede ae vod of 
than other fabric wrappers. satisfactory in service. an 
ge 
No. 4—NO-OX-IDIZED Lead-soap active-sulfur hypoid lubricants and va 
Reinforced Fabric Wrapper sulfurized mineral oils blacken copper at room no 
temperature. Lubricants in which the sulfur more du 
firmly is combined chemically do not blacken cr 
} copper at room temperature, but may darken or ge 
FOR HAND OR MACHINE APPLICATION kee blacken copper at 210° or 300° F. The minimum tic 
; temperature at which darkening occurs, and the | 
This new wrapper is recommended where mois- extent of the darkening, indicate roughly the de. of 
ture conditions are unusually severe. Additional gree of chemical combination or the activity of mi 
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Flexible enough to cover pipe joints and irregular blacken the copper strip at room temperature, ag 
surfaces without cracking. whereas the bulk of the sulfur in the lubricant re 
No. 5—NO-OX-IDIZED may be combined too firmly to impart extreme ‘ 
Meleciie Wee * prensure characteristics. th 
. Ppe Active chlorine does not appreciably affect the me 
appearance of the copper strip. Sulfur and chlo- ca 
rine compounds, depending upon their activity, se] 


and on the amount present in the lubricant, in 


the absence of lead soap or some. other suitable 
* FOR MACHINE APPLICATION inhibitor, may corrode steel—particularly in the 1 











the 
This wrapper offers the very ultimate in pipe line TABLE 5 (5) 
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dielectric strength, and moisture resisting properties. A. Positive Positive Positive 0.031 p 
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e Negative Negative Positive Ho dig 
D egative egative ositive : 
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Co! 
presence of water. Consequently, a positive CoP - 
For greater resistance to soil action and moisture per-strip test indicates only the availability of a Va 
penetration, investigate these three wrappers. Can portion of the sulfur addition, and does not pre a 
be used with regular NO-OX-ID coatings or other NO: id [ID dict the behavior of the lubricant in service with 
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) ble 5, as well as a large number of tests made © 1 
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quantitative copper-strip test—for more accurate- 
ly evaluating the activity of the sulfur addition. 
A high Almen wear test, in the absence of foreign 
abrasive matter, generally indicates active sulfur. 
A high Almen wear test, therefore,“may indicate 
that the lubricant is unsuited for truck service. 
However, a low Almen wear test does not neces- 
sarily indicate suitability for truck service—the 
lubricant may be low in load-carrying properties. 
Conversely, a high Almen wear test may indicate 
suitability for passenger-car service, but a low 
Almen wear test would not indicate necessarily 
that a lubricant is either superior or inferior for 
passenger-car hypoid gears. 


General Motors Recommendations 


Car-owner’s instruction books and shop man- 
uals specify the use of “passenger-car-duty hypoid 
lubricants” in all 1940 General Motors passenger- 
car rear axles and in the Chevrolet % and %-ton 
truck hypoid axles, “Truck-duty hypoid lubri- 
cants” are specified for use in the Chevrolet 1%4- 
ton truck hypoid axle. 


In order to meet the lubrication requirements 
of General Motors hypoid-gear rear axles “passen- 
ger-car hypoid lubricants” must comply with the 
requirements outlined in Pars. 1 and 2 of the 
“General Motors Specifications for Hypoid-Gear 
Lubricants” (July 1939), and “truck-duty hypoid 
lubricants” must be capable of operating a mini- 
mum of 500,000 cycles without scoring or scuffing 
of the gear-tooth surface under the conditions out- 
lined in Table 3. 


Future Developments 


In converting from the spiral-bevel gear to the 
hypoid gear, most manufacturers took advantage 
of the higher tooth strength of the hypoid design, 
and reduced the diameter of the new hypoid ring 
gear; but as in the case of all new designs, full ad- 
vantage of this increase in tooth strength was 
not realized, and the hypoid-gear set was not re- 
duced to the minimum size or weight. An in- 
crease in speed and a further reduction in ring- 
gear size have been announced for 1940 produc- 
tion by at least one automotive manufacturer. 


This trend toward the more efficient utilization 
of gear materials undoubtedly will be seen in 
many future axle designs. It, therefore, would 
appear that the lubrication requirements for hy- 
poid-gear axles may become more critical, and 
that new types of extreme-pressure addition 
agents may have to be developed to meet future 
requirements. 

The immediate problem is one of recognizing 
the difference in passenger-car and truck require- 
ments, and of marketing to the car owner and 
car dealer the correct lubricant for each type of 
service. 
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The Best Answer to Light at the Rig—a 


WITTE DIESELECTRIC PLANT 








The right answer because these units are dependable and 
economical, Right because WITTE, maker of reliable products 
since 1870, and pioneer in the small Diesel field, has never 
marketed an experiment. The proof is in the use. In oil fields 
everywhere WITTE Dieselectric Plants, with virtually no care 
or attention, are plugging away, producing a K.W.H. of elec- 
tricity from less than a pint of cheap non-explosive fuel. Insure 
against costly delays—protect your Diesel investment with a 
WITTE. 


WRITE OR YOUR SUPPLY DEALER 
1988 Oakland Avenue Kansas City, Mo. 


WITTE ENGINE WORKS 


—> 





1500 TO 8000 WATTS 


Makers of reliable 
products since 1870. 
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The Road Traveled... 
and the Road Ahead| 


E hear a great deal today of the “World of. 

Tomorrow.” We all have a stake in the 
World of Tomorrow—and each one of us here this 
morning can play a definite part in making it a 
little better place in which to live. Our efforts 
in the future will be molded by what we have 
learned in the past—by the lessons we have 
drawn from our experience, and from the ex- 
perience of others. Before we attempt to survey 
the road ahead, then, I should like to take you 
back along the road we have traveled together. 


How We Begin 


Perhaps a word recently added to the language— 
“Hellzapoppin”—adequately describes the situa- 
tion in 1933 when we began our efforts. 

We had little more than a plan and a program. 
We were a loosely knit group, functioning on an 
emergency basis in an attempt to work with a 
largely uninformed industry which was trying 
to save itself from becoming entangled hopeless- 
ly in a network of hastily conceived tax legisla- 
tion that frequently was ill-advised and almost 
always hastily enacted. Panaceas were the order 
of the day. To cope with the hundreds of meas- 
ures introduced during the 93 regular and special 
legislative sessions which were held that year on 
the one hand, while perfecting an organization 
on the other, was, to say the least, a strenuous 
assignment. The task of analyzing the problems 
presented in more than 6,000 bills which had 
been introduced affecting the petroleum indus- 
try and its customers, and the work of gather- 
ing the necessary factual material upon which 
to base an opinion, in order to decide upon a 
course of a¢etion, were likewise exceedingly dif- 
ficult. 


How We Developed 


Today we can proceed in an orderly fashion. 
We are fortified with the results of 7 years of 
intensive research which has produced adequate 
educational and statistical material; an abundance 
of reference data has been compiled, and is now 
available; and a general educational program has 
been formulated and has been, and is being, put 
into effect. We have the benefit of our indi- 
vidual and collective experiences, and the lessons 
which both our failures and successes have taught 
us. The objectives that lie before us clearly are 
defined. Today, 37 states and the District of Co- 
lumbia are organized—down to the last county. 
We have effectively functioning state committees 
in 46 states and the District; 2,403 of the 3,066 
counties in the nation possess active local organi- 
zations. 

All of these facts are indicative of the magni- 
tude and breadth of our program. They do not 
signify that the task is complete. They do not 
mean that the emphasis on any phase of our ac- 
tivity has diminished. Ours is a continuing prob- 
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lem, and our obpectives will be accomplished in 
direct ratio to the efficiency of our organization 
as a whole. 

That much progress has been made, no one can 
deny. I am more than proud and appreciative 
of the way in which our state and county com- 
mittees, their officers and staffs, have cooperated 
in carrying out their programs of activity. 

Some tasks accomplished suggest we have 
progressed; but the fact remains that our most 
effective work lies ahead. Any self-confidence we 
have arises only from the realization that what 
we have accomplished will be useful in planning 
for the future. 

I like to compare our growth, and our relation 
to the future, with the development of the modern 
technique of fighting fires. 


The Bucket Brigade 


Many of us remember the old bucket brigade. 
When the fire gong loudly called every person 
in town to attention, it was a motley crew that 
went into action. Dashing to the fire afoot or on 
horse, sometimes stopping off to pick up the best 








A.P.I. — Presented before 
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girl for the big show, the crew arrived on the 
scene and began its sincere, but oftentimes in- 
effective, efforts to put out the fire. Often, it is 
said, rival companies of volunteers fought each 
other to see which would have the privilege of 
dousing the flames, with a pleasant disregard of 
the fact that valuable property meanwhile was 
being reduced to ashes. But, in general, the 
philosophy of the volunteer company was—to 
put out the fire, before it did too much damage. 

Today, the emphasis has shifted to one of fire 
prevention. The idea is to obviate, as far as 
humanly possible, the necessity of fighting fires. 
The object is to see that they don’t get started. 
Then, if the emergency does arise, trained crews 
know just what to do and how to do it. 

In our first days of operation, we, too, func- 
tioned much like a bucket brigade. When the 
legislative alarm sounded, we sometimes stumbled 
over our own feet in preparing our defenses. 

Now, after 7 years of experience we know 
where many of the fire hazards are: We now 
can proceed to eliminate these. No longer is it 
necessary to wait until the fire starts. No longer 
are we concerned principally with extinguishing 
the fire—before it does too much damage. Now 


we are more concerned with preventive meas- 
ures. 

And that is what I mean when I say that our 
most effective work lies in the future. 

In other words, we believe that we have reached 
an important turning point in our development. 
We now have a functioning organization, and 
firmly established policies to guide it. We now 
are ready, willing, and able to provide the facts 
that will lead to a sane and sound solution of 
the tax problems which confront our industry 
and its customers. We are prepared to render 
assistance to allied groups which have a mutual 
interest in our objectives. We are equipped and 
anxious to make our contribution to the fur- 
therance of. economical government. 


Progress Reviewed 


At this time I should like to review briefly 
the experience we have had in terms of the major 
problems which have demanded the attention of 
the committee. 

A moment ago, I emphasized the fact that our 
most important object is to reduce the number of 
problems which require emergency action. I want 
to emphasize it again. The nature of the prob- 
lems which face us is such that they never are 
eliminated. Potentially, each of the problems here- 
after mentioned now looms as large a danger 
spot as it did in 1933, and-I surely do not wish 
to leave the impression that they have ceased to 
demand the vigilance they always have de 
manded. 


Gasoline Tax. 


It would be reasonable to presume that the rev- 
enues from the gasoline tax have been in as great 
demand during the years from the depths of the 
depression in 1932 to the present date as they were 
in the period from 1927 to 1932. Yet in the 7 years 
prior to 1933 no less than 75 state gasoline-tax in- 
creases were enacted; 67 of these were perma- 
nent, 8 were temporary. During the 7 years from 
1933 through 1939 only 12 states have increased 
the gasoline tax. Of these, only five are perma- 
nent, while seven are “temporary emergency” 
measures. The change in this trend during re- 
cent years undoubtedly can be attributed to the 
growing public consciousness of the burden of 
these levies and to the mounting opposition of 
motor-vehicle owners. But the fact that the gaso- 
line tax has not diminished as the “apple” of the 
money-hungry legislator’s eye is evidenced by the 
fact that during the past 7 years 331 measures 
have been introduced in state legislatures to in- 
crease or reenact gasoline taxes. In fact, bills to 
increase tax rates were introduced in 16 states 
this year; but only one increase—and that of 
questionable constitutionality—thus far has been 
enacted. 


Diversion. 
The expenditure of revenues from gasoline 
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taxes and motor-vehicle registration fees on proj- 
ects unrelated to highways is a source of grave 
concern to the petroleum industry. 

It is true that the practice largely is of depres- 
sion origin. The pressure for revenue with which 
to bail out sinking state budgets was applied with 
greatest force after the 1929 crash. But the prob- 
lem by no means is a recent one. As a matter of 
fact, the total funds diverted to nonhighway use 
increased 537 per cent during the period from 
1928 through 1932. From 1933 through 1938 the 
increase was 76 per cent. 

In 1936, 16 cents out of each motorist’s tax dollar 
was diverted. In 1938, 1314 cents of this dollar 
was misappropriated. 

Heartening indeed is the tangible progress to- 
ward the arrest of diversion which has been 
made. By 1933, three states—Missouri, Minnesota, 
and Kansas—prohibited diversion by provisions 
in the constitutions. Since that time Colorado, 
California, Michigan, and New Hampshire also ef- 
fectively have forbidden the practice by constitu- 
tional amendments. Furthermore, the legisla- 
tures of the states of Iowa, Wisconsin, Nevada, 
Idaho, and South Dakota have taken steps to pre- 
sent similar amendments to their electorate. No 
less than 14 other states have given legislative at- 
tention to presenting such amendments to their 
voters. 

The method of restricting the use of revenues 
from special motorists’ taxes to highway purposes 
only by constitutional amendment is a good illus- 
tration of the preventive measures which can be 
taken. 

The sharing of motorists’ tax revenues with lo- 
calities is akin to, if not a species of, diversion. You 
all are familiar with the problems involved, but I 
cannot emphasize too strongly the need for greater 
diligence with respect to this matter. If we read 
the signs aright, there will be increasing demands 
for sharing of state-highway revenues. During 
the legislative sessions of 1939, 122 such bills were 
introduced. Indicative is the fact that such laws 
were enacted in 9 states. 


Tax Evasion. 

As long as it is profitable to evade a tax—and it 
always is profitable when the tax is levied at dis- 
proportionate rates—tax evasion and avoidance 
will result to confound the administrator. 

This is a good example of what is meant by a 
continuing problem. We have made great for- 
ward strides in the drive to eliminate the evader. 
The cooperation of the industry with the tax ad- 
ministrator greatly has reduced the volume of 
evasion. But the problem of evasion will remain 
as long as certain members of society seem unable 
to resist its temptation, or until the taxes have 
been reduced to the extent that it no longer pays 
dividends to avoid the payment of the tax. Con- 
tinued diligence is the only answer. 


Exemptions and Refunds. 

The principle that gasoline consumed in non- 
highway uses should not be taxed is an equitable 
one. Unfortunately, the serious abuse of the 
privilege has given rise to considerable doubt in 
the minds of administrators as to whether a sys- 
tem of refunds ever can be made practicable. Too 
often the refund has been a direct avenue of tax 
evasion. The scope of refunds gradually is being 
limited to the point at which evasion of the tax 
will be reduced to a minimum. The growing con- 
Viction that effective enforcement is only good 
business, when tax revenues are at stake, plus 
the enlargement of tax-administrative staffs, is 
resulting in a tightening-up of the entire refund 
situation. 


Deferred Registration. 

One of the most constructive of the objectives 
of the committee has been to seek the establish- 
ment of a date for motor-vehicle registration other 
than January 1. 

Inasmuch as the plan evidently is of benefit to 
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everyone—especially to the state, which enjoys 
increased gasoline-tax collections as a result of it 
—it is not extraordinary that the proposal has 
been well received. The acceptance of the idea 
has been widespread and rapid. 

n 1933 only 6 states allowed deferred registra- 
tion of motor vehicles, while 42 states and the Dis- 
trict of Columbia required registration in Janu- 
ary. Now 43 states and the District of Columbia 
have postponed the registration date beyond Jan- 
uary. In 1939 the legislatures of six states enacted 
deferred-registration provisions. Governor Leh- 
man vetoed the will of the legislature in New 
York State, for reasons not entirely clear; but the 
other five measures have become law. 

Oil-Fuel Taxes. 

We have encountered intermittent threats to 
impose discriminatory taxes on fuel oil. As yet 
the proponents of fuel-oil taxation have made no 





headway. The continued depression which haunts 
the coal industry, however, suggests that the pos- 
sibility of further attempts to tax the product is 
by no means remote. 

Alcohol-Gasoline. 

Proposals made for the blending of agricultural 
alcohol with gasoline as a motor fuel were more 
insistent and prevalent in 1939 than in any year 
since 1933. Bills to force or encourage the use of 
the blends were introduced in four state legisla- 
tures in 1939; and such a bill, in modified form, 
found its way to the statute books of Nebraska. 
Strenuous efforts were made to exempt such 
blended fuels from the federal gasoline tax through 
an amendment introduced in Congress by Senator 
Gurney of South Dakota. A senate committee held 
protracted hearings on the bill. 

It is reasonably safe to presume that this issue 
will be continued in the coming session of Con- 





Report Higher Output and Longer Life 
for Gas Wells with this Hook-up! 


HE accompanying photograph and dia- 

gram show the hook-up used by the 
Kentucky Natural Gas Co. for draining gas 
well drips. Formerly, the practice was to 
take gas from the casing head — water 
being removed by blowing down the syphon 
manually once a day. Now, they take gas 
from the syphon. Water carried over is 
knocked out by the simple separator. Oper- 
ation is made completely automatic through- 
out the year by using an Armstrong Gas 
Trap to drain the separator. Records indicate 
that the wells now produce at a higher 
rate and have a materially longer life. For 
further information, write ARMSTRONG 
MACHINE WORKS, 868 Maple St., Three 
Rivers, Michigan. 
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gress, and that encouragement has been lent its 
proponents in the various state legislatures. 
Chain-Store Taxes. 

In recent years the petroleum industry has be- 
come the innocent victim of a movement to equal- 
ize opportunity for small, independent merchants 
who have been faced with competition from large 
organizations with facilities which enable them 
to. effect substantial marketing economies. Al- 
though there has been no need for equalizing com- 
petition in the petroluem industry, in certain states 
the outlets of the industry have been included 
under the provisions of chain-store tax laws. 

In 1933, 13 states levied taxes on chain stores, 
and 6 of these applied to petroluem outlets. As of 
today, 21 states impose chain-store taxes—although 
the number which does not exempt service sta- 
tions has not increased; 15 of the 21 chain-store 
laws now exempt the outlets of the industry. 


Despite the fact that chain-store taxes were pro- 
posed in the legislatures of 16 states during 1939, 
none has been enacted. A measure was intro- 
duced in Congress which would subject the mul- 
tiple outlet to severe taxation, but this measure 
still is pending. Indications definitely are that 
the states now are veering away from this puni- 
tive legislation. 


Privilege Taxes. 

State and local privilege taxes are a field in 
which a lot of hard work is beginning to bring 
some order out of chaos. In the coming off-legis- 
lative year, many state organizations will be able 
to make additional progress in this field; and I 


‘should emphasize its importance. Although the 


savings to the retail marketer from the elimina- 
tion of these pesky measures may appear small in 
dollars and cents, these local ordinances are ex- 
ceedingly troublesome, and usually unfair to the 










Gauging Precision in 
GEAR FINISHING... 






This modegn Sper machine 
performs precision teeth 
grinding on gears after heat 


treatment. 





Speer gears are one of the 
finest examples of precision 
gear cutting in commercial use. 


This gear shaver, machines to the correct tooth form and size 
before heat treating. 


BY VETERAN EXPERIENCE 


@ Micrometers and gauges are not 
enough! it takes long experience 
in finishing methods and the latest 
type of precision production equip- 
ment to build fine gears. From both 
angles, Spicer facilities are unique. 


Spicer not only knows how to build 
precision gears but has utilized this 
knowledge in developing better 
machines for finer workmanship. 
The first gear tooth grinding 
machine produced in 
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AND MODERN MACHINES 


the United States was built by 
Brown-Lipe in 1913. In the quarter 
century following, Spicer through 
its Brown-Lipe Division continued to 
design, develop and build precision 
grinding equipment. The two 
machines shown here are the last 
word in accurate gear finishing — 
years ahead for quality production. 


For dependable gears, for longer 
service, do as so many leaders 
do—always specify Spicer. 


LABORATORY 
TESTED 












Spicer Manufacturing Corporation - Toledo, Ohio 





» BROWN-LIPE SALISBURY SPICER PARISH 
- CLUTCHES and FRONT and REAR UNIVERSAL FRAMES 
_ TRANSMISSIONS AXLES JOINTS READING, PA. 
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small opera‘or who is attempting to make a living 
through the sale of petroleum products. 


Highway Legislation. 


Legislation dealing with highways and motor 
vehicles evidently is increasing, and apparently 
will continue to increase. However, it is gratify- 
ing to note that for the past two years the char. 
acter of this legislation has been more favorable 
to commercial highway users, and. to highway 
transportation generally, than was the case prior 
to that time. This, I believe, may be attributed to 
a better understanding on the part of the public 
of the value of highway transportation; and this, 
of course, is only brought about through intelli. 
gent educational efforts by the automotive, truck, 
and petrolume industries. However, we well may 
expect a continuation of the movements to limit 
the size and load of trucks, further legislation rel. 
ative to dimensional limitation, bills restricting 
week-end operation, the further regulation of pri- 
vate carriers, and other measures of this kind. 

On the other hand, the movement toward reci- 
procity in interstate-highway transportation is 
making favorable headway; while such uneco- 
nomic measures as ports-of-entry laws, mileage 
taxes, and the like are apparently on the way out. 
Nevertheless, transportation competitive with 
highway transportation may be expected to con- 
tinue its efforts to drive the truck off the roads. 
However, it is believed that now we have reached 
the point where the public is sufficiently aware 
of the benefits of highway transportation, and the 
point at which highway transportation itself is be- 
coming sufficiently well organized that we may 
expect a militant campaign by highway-user 
groups against the continuation of unreasonable 
regulatory proposals. 


Highway Safety. 


Highway safety is a question in which we have 
both a humanitarian and an economic interest. I 
believe that we are at a point where we confidently 
can expect further reduction ir. highway accidents, 
and I think that this will come about partly as a 
result of findings flowing from the state-highway 
surveys now being completed; for undoubtedly 
the removal of dangerous curves, short sight dis- 
tances, and the like will continue to be made with 
increasing rapidity. The effectiveness of safety 
campaigns has been, and will continue to be, of 
great importance in reducing the hazards of driv- 
ing. Manufacturers, too, continually are building 
safer automobiles. 


Highway Finance. 


Generaliy speaking, highway finance is a prob- 
lem which has not received the attention from our 
organization which its importance justifies, Too 
often it has been thought that the bond issue 
should remain exclusively in the province of the 
financial expert. Sad experience has shown, 
however, that bonded indebtedness—demanding 
steady revenue for its interest and retirement— 
may be the controlling factor in maintaining tax- 
ation at a disproportionately high level. 

Too many states, and too many counties, have 
borrowed beyond their credit for road building. 
Too often these highways have been built with 
out regard to whether the roads are justified by 
traffic demands. Many roads financed by long- 
term issues had been strictly “Model T” roads— 
and soon became utterly inadequate for modern 
requirements. These roads, worn out and inade- 
quate, sometimes were replaced with new high 
ways long before the old ones had been paid for. 

As a result, several states are faced with large 
bond maturities during the next two or three 
years, and we may expect highway-refinance pro 
grams to be the order of the day. Because these 
programs have such an important effect for 4 
period of many years, careful analysis of all such 
refundings is a “must” for every highway-user 
group. ... 
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Cooperative Problems Involved in 


Cathodic Protection 


TATED simply, cathodic protection is a method 
S of preventing electrolytic corrosion by raising 
the potential of the soil above that of the pipe line 
to be protected by an amount sufficient to inhibit 
discharge of current to the soil; in other words, the 
pipe line is made cathodic. The means by which 
this may be accomplished mechanically is detailed 
in various articles ... and they will be discussed 
rather generally herein. 

The use of cathodic protection in mitigating elec- 
trolytic corrosion is not new, patents having been 
issued on certain applications as early as 1908.* 
Much of the early electrolysis work was based upon 
stray-current losses, usually from electric street 
railways, The cathodic condition, however, was 
recognized during the period 1911 to 1916, and at 
least two successful cathodic units were installed 
during that period.t 

Work conducted by the national Bureau of 
Standards prior to 1918 indicated the feasibility 
of using motor-generator sets for cathodic units. 
In Technologic Paper 52, the need of regulation 
regarding electrolytic mitigation was stressed, and 
it was suggested that joint action between inter- 
ested parties be sponsored by the American Com- 
mittee on Electrolysis.§ 

Records indicate that the first successful installa- 
tion made on a gas or oil line purely for the pur- 
pose of mitigating electrolytic corrosion was in- 
stalled on a gas pipe line in Texas in 1932 by Starr 
Thayer, who had been independently active in the 
pipe-protection and corrosion field for some time 
previous. The results of that installation pointed 
the way by showing that such installations were 
both practical and economical. Experimental work 
proceeded slowly until 1934. Since then advance- 
ment has been rapid. 


Time-Leak Relationships 


A study of Fig. ‘1 shows clearly the efficacy of 
cathodic protection applied to a pipe line. Curve 
X is a typical record of cumulative leaks as re- 
corded for an 8-in. pipe line without cathodic pro- 
tection. Curve Y is the record of a similar line 
upon which cathodic protection was applied. The 
trend before application of protection was similar 
to that of the unprotected line. 

The mechanical application of cathodic protec- 
tion consists of applying a source of potential be- 
tween the pipe line and a suitable ground bed 
buried in the soil at a point some distance from 
the pipe line. The negative lead is connected to 
the pipe line, and the positive lead is connected to 
the ground bed. The source of potential may be a 
battery, motor-generator set, rectifier, windmill, 
or engine-powered generator. 


Types of Equipment 
Due to the realtively recent application of ca- 
thodie protection to the industry, and because 
much of the work is conducted by individuals and 
is of an experimental nature, the diversity in 
types of equipment is tremendous—being limited 


—_—— 

*Ger. Imp. Pat. 211612, issued to Herman Geppert, 
July 9, 1909, covers from Mar. 27, 1908. 

jProf. Albert F. Ganz installed M.G. set on gas main, 
ae York; Sexaur on Western Union cables at Galveston, 


tNatl. Bureau of Standards Technol Paper 52. 
§Discontinued during period of World War. 
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ABSTRACT 

The paper is a summation of the early history 
ef cathodic protection in its application to the 
pipe-line industry. The organization of the Mid- 
Continent Cathodic Protection Association—to- 
gether with its aims, purposes, accomplishments, 
and limitations—is discussed in some detail. 
Data presented show the details of the applica- 
tion of this form of protection to the petroleum 
industry, and indicate clearly its rapid growth 
within the past few years, 

Many of the serious problems now confronting 
the cathodic engineer are discussed in detail. 
The eminent hazards of liability and involvement 
are pointed out, with a plea that they be given 
consideration. 

The rapid increase in recognition, and the gen- 
eral use of this form of protection, clearly indi- 
cate that the mutual problems arising soon will 
reach the point where they can no longer be 
handled amicably through individual agreement. 
Because of the tremendous liabilities which may 
tbe created through lack of understanding, good 
practice, or standardization, the directed control 
of this work soon may become a serious concern 
of the entire industry. 

It is suggested that, in its capacity as clearing 
house on problems of mutual concern to the petro- 
leum industry, the American Petroleum Institute 
peculiarly is suited to act as the medium through 
which this rapidly growing technological work 
may be organized and studied. 











By L. F. SCHERER 


Texas Pipe Line Co., Houston, Tex. 


only by the ingenuity of the engineers and the 


-availability of mechanical combinations. The illus- 


trations shown herein are of generally accepted 
types of units, and are by no means indicative of 
all the equipment available (Figs. 2 to 6, inclusive). 


The improvement in mechanical design and 
construction of cathodic units. has been tremend- 
ous during the past 5 years. This was not due 
to any concerted or organized action, however; 
but, rather, the result of intensive application on 
the part of a few individuals. There is still much 
room for improvement in the reliability and ef- 
ficiency of these units, but to accomplish this 
expeditiously and economically requires standardi- 
zation of requirements and unified action by the 
industry. 

The Mid-Continent Cathodic Protection Associa- 
tion recently conducted a questionnaire survey 








A.P.I. — Presented before 
annual meeting, Chicago, IL, 
November 13-17, 1939 








with the object of determining the extent to which 
cathodic protection is applied to pipe lines as well 
as certain factors pertaining thereto. Sixty-seven 
companies were contacted, and replies were re- 
ceived from 42 of them. The results of this 
investigation are shown in Tables 1 to 8 inclusive. 
Groupings were made on the basis of the number 
of units in use by the individual companies. 

Although it is realized that all users were not 
contacted, it is felt that the above figures include 
the majority of the units in operation, and are 
sufficiently inclusive to show representative re- 
sults. It is evident that two or three companies 
have applied cathodic protection extensively. 
These organizations report approximately 50 per 
cent of the units installed, and show approximately 
the same percentage of total miles of pipe pro- 
tected. 

At least half of the companies reporting are 
within the lowest two groups. This would seem to 
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Fig. 1—Curves showing time-leak relationship between 
line having no cathodic protection and cathodically- 
protected line 


indicate that they are just beginning to apply ca- 
thodic protection, or are in the experimental stage. 
Much time and expense could be saved these com- 
panies through standardization, education, and co- 
operation. 

The tremendous interest in the application of 
cathodic protection was brought out by the large 
number of requests (by present nonusers) for 
general as well as specific information. In addition 
to the installations tabulated, it was indicated that 
approximately 75 additional installations are con- 
templated before the end of the current year. 


Committee Formation 


By 1934 the increased interest in this type of 
corrosion mitigation had begun to show the need 
of joint action in cases of involvement. The matter 
was brought to a head by the difficulties being ex- 
perienced by pipe-line companies in the area east 
and southeast of Chicago. This area is highly in- 
dustralized and congested. Pipe lines, underground 
telephone and telegraph cables, utility services, 
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View of Heat Exchanger Battery at Warren's 
Monument, New Mexico plant, showing Cool- 
ing Tower and Absorber at right. 
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solution. 


TABLE 4—MOTOR GENERATORS 
Range, % to 7.5 Kilowatts 


(number of Number of 
units) companies 
Be WE eBiciewn b-k'0 >. 9 Sika led Mobos 6 
SS Zi bad oes «non wake eae 2 
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TABLE 5—WINDMILLS 
Range, 200 to 1,600 Watts 
Group 

(number of Number of 
units) companies 
1- 5 15 
SB he RR a 6 
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Range, 0.4 to 4 Kilowatts 
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street-car lines, and electrified-railway crossings— 
with interchanging current and all owned by dif- 
ferent interests—presented a difficult problem for 


TABLE 1—TOTAL NUMBER OF UNITS 


Total units 


in group 
11 


| Sexaee 


542 


Miles in 


each group 
172 


225 
163 
170 
195 
1,025 
2,006 


Units 
in group 

20 

24 

16 

26 

65 

151 
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TABLE 2—NUMBER OF MILES OF PIPE PROTECTED 
Group 
(number of Number of 
iles) companies 
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TABLE 3—RECTIFIERS 
Range 80 to 1,500 Watts 
Group 
(number of Number of 
units) companies 
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Units 
in group 


TABLE 6—GAS OR GASOLINE ENGINES 


Units 
in sronp 


6 
15 
67 


95 


Number of 


bonds 
79 
46 


257 
382 


Per cent 
27.9 
12.5 
42.1 
175 


100.0 





Group 
(number of Number of 
units) companies 
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TABLE 7—NUMBER OF BONDS TO FOREIGN LINES 
Group 
(number of Number of 
bonds) companies 
1-10 eee ae 3 
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TABLE 8—PROPORTION OF VARIOUS TYPE UNITS 
Number in 
use 
neti ee Le Cee 151 
Motor generators ......... 68 
| eR 228 
Engine-powered .......... 95 
OR oo SAS 542 


A committee composed of representatives of the 
involved interests was formed. This committee 
drafted a test procedure, and conducted a joint 
survey of all structures. This voluntary organiza- 
tion, through cooperation and discussion of their 
joint problems, was successful in definitely reduc- 
‘ng electrolytic damage in this area. It clearly 
Pointed the way to the need of a permanent organi- 
zation to deal specifically with the problems in- 
Volved in electrolytic-mitigation work. Such an or- 
8anization would be at once a clearing house for 


essential information and advice in joint involve- 
ment, and would serve as a means of disseminat- 
ing data pertinent to industry. 

With this object in mind and realizing that the 
problems of initial responsibility rapidly were be- 
coming involved, a group of interested pipe-line 
engineers met in April 1936 to discuss the feasi- 
bility of forming such an organization. Their sub- 
sequent discussions resulted in a called meeting 
of representatives of all interested pipe-line com 
panies, and at this meeting the Mid-Continent 
Cathodic Protection Association was formed. 

Membership in the organization is voluntary, 
and no assessments are made—expenses being 
carried on by the organizations of those members 
most active in mitigation work. Its aims are pri- 
marily to act as a clearing house in cases of joint 
involvement, to meet as a group to permit free dis- 
cussion of the many problems arising, and to act 


as a means of disseminating information on elec- 
trolytic mitigation to all interested parties. In 
these aims it has been sufficiently successful to 
prove conclusively to the industry as a whole 
that a properly financed organization, with a rec- 
ognized background and dealing specifically with 
the problems pertinent to electrolytic mitigation, 
is definitely necessary to the organized advance- 
ment of this phase of the pipe-line industry. 

Under the present state of affairs it is frequently 
difficult to convince one party in a joint problem 
of his initial responsibility. No rules nor regula- 
tions have been laid down. Because it is possible 
that liability be created through the application of 
cathodic protection, it is highly desirable to keep 
the subject free from legal entanglements—par- 
ticularly so because of the technical and spec- 
ialized nature of the subject. The Mid-Continent 
Cathodic Protection Association, having a purely 











P:H EXCAVATORS 
FAST TO THE JOB—FAST THRU! 


.-. a hundred feet or a hundred miles to the job, 
you want a machine that’s fast-moving — that 
saves time on the job —.and between jobs. These 
P&H Pacemakers are all of that — fast on their 
own tractor-type crawlers, truck mounting, or 
on the special highway trailer that permits you 
to tow them at normal motor car speeds! As for 
digging, you never saw snappier action! That's 
because they’re modern — built of tough alloy 
rolled steels, stronger, lighter, easier to operate. 


CONVERT FOR 7 TYPES OF WORK 
Simple attachments (also of alloy rolled steels) 
make it practical to change over right on the 
job for service as shovel, dragline, crane, clam- 
shell,'trench-hoe, pile driver or skimmer. Why 
not get all the reasons why these machines are 


so popular in the oil fields? 
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"MY FRIENDS ARE AT THE A.PI. MEETING 
HAVIN’ A SWELL TIME 


Here I am saddled with work, details, trouble, and more work.” 
“How come they can get away and you can’t?”’ 


“SAY! I guess you've never been in charge of operations. Why it brings enough grief 
for 29 hours a day. They holler at me to keep expenses down. But how can I save money 
and keep operations going when I have to have extra standby power in case of failure, 
extra men to supervise each step, unexpected repairs to pay for, and gosh knows what else?’ 


“Why that’s simple." 
“Yeah? I suppose you know the answer?”’ 


“Sure. Use K. G. & E. POWER. It's dependable — always there and ready to start work 
at the click of a switch. It's economical — you can really save money using it. It's auto- 
matic — you can do away with extra men for many operations. And — well, switch to 
K. G. & E. SERVICE and you'll lose all your power headaches. You'll save money and 
make more, profits in every operation. And you'll have time for activities and fun like 
the A.P.I. Convention. You'll be able to enjoy them without constant worry and wonder- 
ing what's going to happen while you're gone.” 


KANSAS iss ELECTRIC COMPANY 





OFFICES AT 
WICHITA & NEWTON é EL DORADO ca ARKANSAS CITY s PITTSBURG ® INDEPENDENCE 





Call or write for complete information on K. G. & E. SERVICE for well pro- 
duction, pipeline pumping, and refining. There’s no charge or obligation. 
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voluntary membership, lacks authority or pres- 
tige to act in matters of arbitration or to establish 
rules of procedure other than such ethics as may 
be established by its individual members. 


Electrolytic Problems 


In order that a better understanding may be had 
of some of the problems which now plague elec- 
trolysis engineers, it may be well to cite and dis- 
cuss them here. 

One of the major issues, as mentioned pre- 
viously, is that of establishing initial responsibility 








Fig. 2—Alternating-current converter (rectifier) 


in the solution of a problem involving two or more 
pipe lines. This may occur in the case of parallel, 
or crossing lines and, most frequently, in bonding 
work. Ordinarily these problems may be adjusted 
readily by the field men when only a few lines are 
involved. When numerous lines and facilities are 
involved, arbitration is usually successful. In- 
stances of an arbitrary attitude on the part of in- 
dividuals so far have been gratifyingly infrequent. 
It is entirely conceivable, however, that some 
pipe line may become gravely liable and become 
involved legally in the future. It is this con- 
tingency against which we must guard by estab- 
lishing precedents and rules of procedure. 
Form of notification. 

In this connection it must be pointed out that 


one of the cardinal requirements is the establish- 
ment of a required form of notification of intent 














Fig. 3—Motor-generator unit installation 


which the initiating carrier must follow in advis- 
ing others who may be involved. The Mid-Con- 
tinent Cathodic Protective Association has devel- 
oped such a form, but lacks the prestige to obtain 
its general use. For use with this form, it has 
worked up an index showing the pipe lines in each 
county of the Mid-Continent area... . 

Adequate records. 

Properly to conduct an electrolytic-mitigation 
program, it is essential that each company main- 
tain a complete set of records showing a main- 
tained history of its lines, its cathodic units, ground 
beds, etc. At present there is no standardized 
method by which this information is kept. Rec- 
ords kept in some uniform manner greatly would 
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facilitate the exchange of information between 
carriers, and no doubt would result in economies 
in the pursuit of each company’s program. It has 
been suggested, for instance, that when “miles of 
pipe protected” are discussed, the pipe in question 
be reduced to terms of “equivalent 12-in. pipe.” 
Many worthwhile suggestions in regard to the 
above are embodied in a paper* presented before 
the May meeting of the Mid-Continent Cathodic 
Protection Association. 


Clearing house. 

A body which would act as the medium through 
which could be passed information regarding new 
equipment and units would be most helpful. Such 
an organization would assist in establishing stand- 
ards of uniformity and reliability which undoubt- 
edly would result in appreciable economies to both 





*Frank E,. Hangs, “Maintain System of Records to 
Combat Pipe-Line Corrosion,” The Oil and Gas Jour- 
nal 37 (50) 25 (1939). 


consumer and manufacturer. The variety of ranges 
and combination of units now available on the 
market is almost unbelievable. The economies of 
standardization are obvious, 


Measuring devices. 

Almost every engineer has his own ideas as to 
the type of instruments he feels most suitable for 
his survey work. Because he is interested pri- 
marily only in comparative readings, he is reas- 
onably safe so long as his instruments retain a 
fair degree of accuracy. When discussing his 
problems with another engineer or when conduct- 
ing a joint survey, it is highly probable that ap- 
preciable discrepancies will develop. There is a 
definite need, therefore, for a comprehensive and 
organized study of measuring devices and methods 
as applied to electrolysis work. 


Ground beds. 
Properly designed ground beds of reasonably 
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From 300-Ib. test to 2500-Ib. test 
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a gate valve for every oil 
and gas industry service 


HE Kennedy line of valves for the oil and gas 
industry includes types for low, medium, extra 








heavy and extreme pressures, with screwed or 
flanged ends, and with stationary or rising stems. 
Each type is designed with special reference to 
service requirements in oil and gas fields, refineries, 
pumping stations, pipe lines and distributing systems. 
Bodies are heavily proportioned with exceptional 
strength and rigidity; disc mechanisms have thor- 
oughly proven their easy and positive operation; 
stuffing boxes, flanges and pipe end hexes are ex- 
ceptionally deep. Standardizing on Kennedy Valves 
is a convenience because it gives you a single source 
for all your valve needs. More than that, it assures 
dependable operation and lastingly reliable service 
no matter what may be the fluid, pressure, temper- 
ature or frequency of operation. 


The Kennedy Vaive Mfg. Co., Elmira, N. Y. 


KENNEDY 
OVALVES witn Extra Value 
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low resistance are one of the major problems con- 
fronting the cathodic-protection engineer. It is 
doubtful whether two identical ground beds could 
be found among the 542 or more listed. Although 
it is admitted that identical or even standardized 
ground beds are not desirable, it must be admitted 
that an intensive study of ground-bed locations, 
forms, methods of installation, and efficiencies is 
highly desirable. There is little doubt that many 
‘of the now-existent cathodic installations are af- 
fected adversely by their ground-bed installation. 
An organized study and exchange of information 
cleared through a suitable group would produce 
worthwhile results. 


Parallel and crossing lines. 

The handling of the manifold problems involved 
through the joint survey of parallel or crossing 
pipe lines, or an involvement with other facilities, 
could be facilitated greatly by organizing the work 
in such a way and on such a basis as would provide 
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an incentive for each company to cooperate and 
include a standard and efficient procedure. Herein 
would be involved the standardization of instru- 
ments, procedure, terminology, etc., which would 
be essential to the full understanding of results 
and recommendations of all involved parties. Such 
cases are bound to become more and more fre- 
quent, and it is well to consider now how they 
best may be handled. 


Bonding. 

Table 7 indicates clearly to what extent bonding 
of crossing lines already is practiced. Because of 
the grave possibility of serious damage accruing, 
oF allegedly accruing, to one or possibly both lines, 
and because of the possibility that this would re- 
sult in legal involvement, bonding practice be- 
comes one of the most serious problems a cathodic 
engineer must face. The multiplicity of possible 
conditions arising at a point of bonding hardly can 
be discussed here; they are, however, all to fa- 


miliar to the electrolysis engineer. Suffice it to 
say that there is a definite need for a thorough 
study of the phenomena resulting from the bond. 
ing together of two or more lines. Surely an un. 
derstanding of the possibilities, not to say respon. 


Fig. 4—Cathodic motor-generator set 


sibilities, would result in some standardization of 
procedure—with the likelihood that unpleasant 
legal involvement would be eliminated. 


Insulating flanges. 

Flanges of high di-electric strength, called “in- 
sulating flanges,” are used frequently in cathodic 
work to isolate electrically one system from an- 
other, or part of a system from the whole. Several 
companies have evolved their own design for this 
service, and such designs or their methods of in- 
stallation are not mutually acceptable. It would 
be a relatively simple matter to agree upon a 
standard design and basic method of installation, 
provided this could be passed upon by an authori- 
tative group. 


Joint installations. 


Joint installations of cathodic units between 
companies having mutually involved facilities are 
becoming more frequent. Satisfactory arrange 
ments as to division of installation, maintenance, 
and operating costs have been made; but there al- 
ways has been a question as to whether the ar- 
rangements were entirely equable. Should the 
division of installation cost, or the operating cost, 
be made on the basis of individual amperage con- 
sumed or upon that of equivalent miles of pipe 
protected; or would some other arrangement be 
more fair? The bogy of entangling alliances is 
always present. An impartial analysis by a com- 
petent group should help to clear up many points 
on this problem. 


Bibliography. 

Early in its organization the Mid-Continent Ca- 
thodic Protection Association felt the need and 
desire of the industry for a fuller understanding 
of the entire problem of cathodic protection. It 
was handicapped by the lack of ayailability of 
concrete it,formation, as well as by a lack of funds 
properly to disseminate the information available. 
It was felt that joint discussions would be most 
helpful; but, as the work and expense of organiz- 
ing such meetings fell to the lot of only a few rep- 
resentatives, such meetings of necessity were cur- 
tailed. Through the efforts of a few individuals, 
the association was able to compile and distribute 
a fairly complete bibliography. .. . 

Many favorable comments have been received 
on this effort, and it is felt that the work should 
be expanded and maintained. Surely healthy pub- 
licity and the wide dissemination of the knowl- 
edge and works on this subject must redound to 
the benefit of all. 

Terminology. 

A universal terminology is of inestimable value 
in the free discussion of any technical subject. 
The recognition of cathodic work in the field al- 
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ADVANTAGES 


No rod breakage in two years’ oper- 
ation.” This is the latest report of a Cali- 
fomia producing company on a number 
of wells that are equipped with Vickers 
Hydraulic Pumping Units. Prior to the in- 
stallation of the Vickers Units, these wells 
broke rods continuously. 


Check the other advantages of Vickers 
Hydraulic Pumping Units listed at the right; 
they reduce the cost of producing a barrel 
of oil. Vickers Hydraulic Pumping Units 
are manufactured by the world’s largest 
builder of hydraulic control equipment. 


IMMEDIATE SHIPMENT CAN BE 
MADE FROM STOCK 
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ai i ot ae ce remeecmmmm 


Especially Recommended 
for use in the 


COPPER 
SWEETENING 
PROCESS 


NICHOLS 


TRIANGLE BRAND 


COPPER SULPHATE 
is preferred by leading re- 
fineries because of its high 
copper content, depend- 
able uniformity and excep- 
tional purity and freedom 
from foreign and _ inert 
matter. 


99% Pure 


Quotation on request. on 
any quantity required. 
Prompt shipments can be 
made from our nearest 
plant. 





PHELPS DODGE 
REFINING CORPORATION 


40 Wall Street, New York—230 No. Michigan Ave., 
Chicago 
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ready has resulted in such gems as “termite” for 
the electrolysis engineer, and “rust pump” for a 
cathodic unit; but among the engineers themselves 
there is still some lack of uniformity as to the 
technical description of the state of the facilities, 
Variations in the meaning of pipe to soil poten- 





Fig. 5—Wind-power generator installation 


tials may be expressed confusingly due to using 
different reference electrodes or by using the net- 
potential reading instead of the full-potential read- 
ing. The resistance of two meters used in taking 
comparable readings may be different; the posi- 
tion of the electrode with respect to the pipe may 
have varied materially. Such differences readily 
may lead to misunderstandings during discussions. 
It would not be a difficult matter for a suitable 
committee to investigate, discuss, and publish a 
bulletin establishing a universal terminology. 
The protection of pipe lines by means of cathodic 
units is not just a theory—it is a successful prac- 








Fig. 6—Gas-engined generator set 


tice of at least 26 companies. More than 2,000 
miles of pipe and hundreds of steel storage tanks 
now are protected in this manner. 


Conclusion 


There is little doubt that this means of protec- 
tion would be used by many more operators—es- 





pecially the smaller ones, who have no corrosion 
engineer—if they were certain of what they were 
doing. The industry has wasted much money on 
this work in the past, due primarily to lack of 
adequate information and because of duplication 
of experiments. It should be protected from more 
needless expenditure. 

These problems of electrolysis surveying and 
cathodic protection of underground structures are 
concerned intimately with the maintenance of 
continuity of pipe-line transportation service. Any 
effort expended toward improving the efficiency 
and dependability of this branch of the petroleum 
industry would seem properly to be a concern of 
the American Petroleum Institute. 

The rapid increase in recognition and general 
use of this form of protection indicates clearly 
that the mutual problems arising soon will reach 
the point where they can no longer be handled 
amicably through individual agreement. The pro- 
miscuous use of this protection, especially when 
multiple lines are involved, very easily can create 
a hazard. Because of the tremendous liabilities 
which may be created through lack of understand- 
ing, good practice, or standardization, the ade- 
quate administration of this work soon may bhe- 
come a serious concern of the entire industry. 

In its capacity as clearing house on problems of 
mutual concern to the petroleum industry, the 
American Petroleum Institute peculiarly is suited 
to act as the medium through which this rapidly 
growing technological work may be organized and 
studied. Certainly the resources and manpower 
available through the Institute place it in a far 
better position to investigate this entire matter— 
more particularly the technical and practical prob- 
lems involved such as standard terminology, rec- 
ommended standards on methods and equipment, 
and the many kindred problems—than would be 
possible through any other institution. 





A New Idea Worthy of 
Your Consideration! 


—A strong, sturdy 
Portable Electric 
Starter to start 
your pumping en- 
gines. 

The Little Jumbo 
does the work bet- 
ter and cheaper. 

Adaptable to any 
oil field pumping 
power unit. 

Weighs only 57 
pounds. 


Write for Catalog 
and Prices. 


Bakewell Manufacturing Co. 
2427 East 14th St. Los Angeles, California 











IRON DRILLING CO. 


—*k— 


410 Philtower Bldg. 
Tulsa, Okla. 


—*— 


H. L. Singletary — Herrick Babcock 











THE OIL AND GAS JOURNAL 


ee ee ee ek ee ee 


-f 25 & =~ =— 


nn © 








n 
e 
n 


yf 


of 
the 


dly 


ind 
ver 


ont, 


“a 


ly 
ic 


0 
t- 


ly 
ng 


57 


13 


—— 





Partial Volumetric Behavior of 
Lighter Paraftin Hydrocarbons 


in the Gas P hase = A.P.I. Research Project 37 


HE prediction of the volumetric behavior of 
T complex hydrocarbon gases is of value in 
many industrial calculations. A number of at- 
tempts have been made to predict such behavior 
for both simple and complex gaseous mixtures. 
Beattie’ proposed the use of an equation of state 
in which the constants were related simply to 
the composition. This method was found to yield 
results in accord with experimental data for mix- 
tures of nitrogen and methane.? Masson and 
Dolley* attempted to relate the pressure exerted 
by a gaseous mixture to that exerted by the com- 
ponents individually at the same temperature 
and total volume. Gilliland‘ proposed a method of 
predicting the volumetric behavior of gaseous 
mixtures involving the correlation of the slopes 
and intercepts of the isochors of the components 
on a pressure-temperature diagram. This method 
appears to yield satisfactory results in the case 
wherein the components exist in the gas phase in 
the pure state when at the same temperature and 
molal volume as for the mixture. Another general 
method of attack proposed by Kay® involved the 
estimation of the “pseudo-critical state” for the 
gas in question and the subsequent estimation of 
its volumetric behavior from the law of corres- 
ponding states. 

In the present paper a somewhat different ap- 
proach has been attempted. The behavior of a 
number of the lighter components of naturally 
occurring gaseous hydrocarbons in several binary 
mixtures has been studied. These data afford an 
incomplete empirical background upon which to 
base a method of prediction of the behavior of 
complex hydrocarbon mixtures. It should be real- 
ized that at the present time there are insufficient 
data to permit such predictions to be made with 
accuracy. 


General Considerations 

In considering the volumetric behavior of gas- 
eous mixtures in terms related to the behavior 
of their components, it is convenient to employ 
partial quantities.* Such quantities have been pro- 
posed already for the correlation of the volu- 
metric behavior of complex hydrocarbon mixtures 
in the liquid phase." The partial specific volume 
of any component k, as it will be employed in the 
present discussion, may be defined by the follow- 
ing equation: * 


vy,—_({ov 
v.=(= T,P,m, (1) 


Equation 1 indicates that a partial specific 
volume represents the change in volume of a 
large quantity of a system of variable weight 
under isothermal, isobaric conditions due to the 
addition of a unit weight of the component in 
question. The equation stipulates by the use of 
the subscript m: that the weight of all components 
other than component k must be maintained con- 
Stant during the change in state. 

It follows from the definition of a partial quan- 





*See nomenclature. 


NOVEMBER 17, 1939 





By B. H. SAGE and W. N. LACEY 


California Institute of Technology, Pasadena, Calif. 








A.P.I. — Presented before 


annual meeting, Chicago, IIL. 
November 13-17, 1939 








tity that the specific volume of a mixture is 
related to the composition and the partial specific 


volume of each of the components by means of 
an equation of the following form!®: 
k=n 
V= Vin. =Vin. + Vint. ee + Vana (2) 
k=1 
In order that Equation 2 may be applicable, 
it is necessary that the partial volume used for 
each component be the value applying to the 
mixture at the state in question. Strictly speak- 
ing, the partial volume of a component is a func- 
tion of the state of the phase, and varies, there- 
fore, with changes in. any of the variables which 
establish this state. 
In the case of gases, the partial specific volumes 





4 
TABLE 1—RESIDUAL PARTIAL SPECIFIC VOLUMES IN THE GAS PHASE OF THE METHANE-ETHANE SYSTEM 
































Tem- Pres- METHANE E ETHANE 
pera- anna Weight per cent methane as follows: Weight per cent ethane as follows: 
ture ° rc ‘ c ‘ 
(°F.) sq.in.) 60 70 80 90 100 0 10 20 30 40 
70 0 +0.050 0.0474 0.0458 0.0451 0.0449 0.1121 0.0972 0.0875 0.0831 0.0811 
250 0.0478 0.0465 0.0452 0.0446 0.0443 0.1123 =O 0.0911 0.0886 0.0891 
500 0.0458 0.0455 0.0445 0.0439 0.0436 0.1121 0.1004 0.0842 0.0927 0.0945 
750 0.0438 0.0445 0.0436 0.0427 0.0424 0.1112 0.1024 0.0967 0.0950 0.0974 
1,000 0.0423 0.0434 0.0424 0.0413 0.0410 0.1093 0.1027 0.0980 0.0960 0.0982 
1,500 0.0410 0.0406 0.0389 0.0377 9.0374 0.1016 0.0990 0.0948 0.0914 0.0917 
2,000 0.0384 0.0366 0.0344 0.0331 0.0329 0.0891 0.0843 0.0816 0.0744 0.0732 
2,500 0.0332 0.0309 0.0292 0.0278 0.0272 0.0752 0.0692 0.0624 0.0570 0.0528 
3,000 0.0274 0.0250 0.0232 0.0218 0.0211 0.0614 0.0537 0.0470 0.0415 0.0368 
100 0 0.046 0.0431 0.0403 0.0386 0.0379 0.1069 0.0913 0.0808 0.0745 0.0796 
250 0.0434 0.0417 .0395 0.0380 0.0373 0.1053 0.0916 0.0824 0.0779 0.0766 
500 0.0412 0.0405 0.0386 0.0371 0.0366 0.1033 0.0916 0.0838 0.0808 0.0808 
750 0.0391 0.0390 0.0375 0.0362 0.0357 0.1008 0.0910 0.0846 0.0822 0.0832 
1,000 0.0373 0.0377 0.0362 : 0.0344 0.0980 0.0900 0.0846 0.0828 0.0841 
1,500 0.0344 0.0344 0.0328 0.0316 0.0313 0.0905 0.0852 0.0812 0.0788 0.0803 
2,000 0.0311 0.0304 0.0287 0.0276 0.0274 0.0800 0.0755 0.0718 0.0687 0.0681 
2,500 0.0270 0.0256 0.0243 0.0232 0.0227 0.0692 0.0632 0.0585 0.0555 0.0524 
3,000 0.0229 0.0208 0.0194 0.0183 0.0176 0.0586 0.0518 0.0462 0.0416 0.0379 
130 0 0.042 0.0388 0.0354 0.0332 0.0322 0.103 0.0868 0.0748 0.0668 cgeee 
250 0.0394 0.0373 0.0346 0.0326 0.0317 0.0997 0.0860 0.0757 0.0690 0.0652 
500 0.0371 0.0359 0.0336 0.0319 0.0310 0.0964 0.0847 0.0756 0.0708 0.0678 
750 0.0349 0.0343 0.0324 0.0308 0.0300 0.0931 0.0833 0.0756 0.0718 0.0699 
1,000 0.0330 0.0327 0.0310 0.0296 0.0289 0.0897 0.0827 0.0748 0.0720 0.0712 
1,500 0.0293 0.0288 0.0276 0.0265 0.0260 Y 0.0750 0.0711 0.0690 0.0699 
2,000 0.0257 0.0249 0.0239 0.0232 0.0226 0.0732 0.0672 0.0634 0.0617 0.0616 
2,500 0.0222 0.0210 0.0199 0.0192 0.0187 0.0642 0.0590 0.0542 0.0514 0.0494 
3,000 0.0192 0.0172 0.0159 0.0154 0.0145 0.0558 0.0508 0.0448 0.0392 0.0351 
160 0 0.037 0.0339 0.0312 0: 0.0278 0.1003 0.0822 0.0695 0.0607 0.0556 
250 0.0359 0.0329 0: 0.0284 0.0272 0.0958 0.0808 0.0695 0.0617 0.0577 
500 0.0336 0.0314 0.0292 0.0276 0.0265 0.0915 0.0790 0.0692 0.0627 0.0595 
750 0.0313 0.0300 0.0280 0.0266 0.0255 0.0872 0.0767 0.0685 0.0631 0.0609 
1,000 .0292 0.0280 0.0266 0.0254 0.0243 0.0832 0.0744 0.0674 0.0631 0.0618 
1,500 0.0254 0.0245 0. 0.0225 0.0215 0.0755 0.0686 0.0633 0.0605 0.0605 
2,000 0.0217 0.0208 0.0199 0.0191 0.0185 0.0676 0.0613 0.0569 0.0544 0.0540 
2,500 0.0185 0.0174 0.0164 0.0157 0.0151 0.0600 0.0542 0.0497 0.0466 0.0448 
3,000 0.0159 0.0138 0.0128 0.0120 0.0114 0.0531 0.0472 0.0421 0.0380 0.0351 
190 0 0.035 0.0316 0.0279 0.0254 0.0237 0.0983 0.0790 0.0648 0.0553 0.0498 
250 0.0326 0.0299 0.0267 0.0248 0.0233 0.0928 0.0766 0.0642 0.0558 0.0512 
500 0.0304 0.0282 0.0255 0.0238 0.0226 0.0876 0.0744 0.0637 0.0563 0.0524 
750 0.0283 0.0265 0.0242 0.0227 0.0216 0.0827 0.0716 0.0628 0.0564 0.0533 
1,000 0.0263 - 0.0247 J 0.0213 0.0204 0.0783 0.0690 0.0615 0.0566 0.0537 
1,500 0.0224 0.0212 0.0194 0.0182 0.0177 0.0702 0.0630 0.0573 0.0536 0.0520 
2,000 0.0187 0.0178 0.0162 0.0152 0.0148 0.0628 0.0564 0.0515 0.0483 0.0468 
2,500 0.0155 0.01 0.0131 0.0121 0.0118 0.0558 0.0501 0.0453 0.0417 0.0395 
3,000 0.0129 0.0117 0.0100 0.0089 0 0.0498 0.0437 0.0386 0.0347 0.0321 
220 0 0.032 0.0288 0.0251 0.0224 0.0201 0.0964 0.0758 0.0608 0.0503 0.0445 
250 0.0296 0.0268 0.0237 0.0214 0.01 0.0902 0.0730 0.0600 0.0507 0.0455 
500 0.0275 0.0250 0.0222 0.0204 0.0191 0.0841 0.0702 0.0590 0.0509 0.0463 
750 0.0255 0.0232 0.0207 192 0.0181 0.0787 0.0669 0.0577 0.0510 0.0468 
1,000 0.0235 0.0215 0.0193 0.0180. 0.0170 0.0739 0.0642 0.0562 0.0503 0.0468 
1,500 0.0196 0.0178 0.0162 0.0153 .0145 0.0656 0.0580 0.0518 0.0474 0.0459 
2,000 0.0161 .0148 0.0132 123 0.0117 0.0584 0.0518 0.0466 0.0427 0.0404 
2,500 .0128 0.0117 0.0103 0.0094 0.0089 0.0522 0.0468 0.0409 0.0371 0.0345 
3,000 0.0103 0.0089 0.0075 0.6066 0.0059 0.0465 0.0408 0.0351 0.0310 0.0285 
250 0 0.030 0.0266 0.0225 0.0193 0.0170 0.0946 0.0734 0.0574 0.0462 0.0398 
250 0.0276 0.0248 0.0209 0.0182 0.0166 0.0876 0.0700 0.0562 0.0462 0.0407 
500 0.0254 0.0227 0.0194 0.0171 0.0160 0.0812 0.0668 0.0549 0.0462 0.0413 
750 0.0234 0.0209 .0179 01 0.0150 0.0753 0.06386 0.0533 0.0457 0.0416 
1,000 0.0213 0.0191 0.0164 0.0146 0.0140 0.0701 0.0602 0.0515 0.0449 0.0414 
1,500 0.0174 0.0155 0.0134 0.0121 0.0114 0.0613 0.0536 0.0470 0.0419 0.0392 
2,000 0.0137 0.0124 0.0105 0.0092 0.0087 0.0541 0.0472 0.0415 0.0373 0.0350 
2,500 01 0.0095 0.0078 0.0066 0.0061 0.0479 0.0414 0.0362 0.0320 0.0298 
3,000 0.0067 0.0052 0.0039 0.0034 0.0427 0.0363: 0.0311 06.0267 0.0244 
*All pressures are in per square inch, absolute. 
tResidual partial volume, cubic feet per pound. ; 
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of the components undergo iarge changes with 
variations of both temperature and pressure. For 
this reason it is advantageous to employ “residual 
methods.” In the case of gas phases, the residual 
volume conveniently is defined in relation to the 
specific volume, and the reference volume by 
means of the following relationship: 


V=v.-Y¥= 52 -y (3) 
P 

If it is desired to consider a system of variable 

weight, Equation 3 assumes the following form: 
v= mT _my (4) 

P 

If Equation 4 is applied to the n-component sys- 

tem of variable weight, it may be rewritten in 

the expanded form: 


V=(m,b,+m,b,) 4 — (mi +mx) V (5) 


If Equation 5 is differentiated while holding com- 
stant the temperature, pressure, and weight of 
all components other than component k, the fol- 
lowing relationship is obtained in Equation 6: 


v ov bxT oy 
V.= (Za — —V— (m.+-m,) ( 
(elias Om T,P,m, 





By suitable substitution Equation 6 may be re- 
written in the following more useful form: 


V.= Ls ot [v+ (i—m)(SF) (7) 


It is of interest to investigate the geometric sig- 
nificance of the portion of this equation included 
in the brackets. In Fig. 1 are presented the resi- 
dual volumes for mixtures of methane and ethane 
at 160° F. for a series of pressures.® These data 
indicate significant departures from the behavior 
of ideal solutions even at infinite attenuation. 
The line AB is drawn tangent to the isobar for 
1,000 Ib. per sq. in. at a composition of 60 weight 
per cent methane. The ordinate value of the 
intercept A, which corresponds to the composi- 
tion of pure methane, is equal to the terms with- 
in the brackets of Equation 7 when methane is 
taken as component k. This follows, since the 
ordinate at the point of tangency is the residual 


volume at this state, whereas the slope of the 


ov ; 
line AB is equal to ox) TP and the distance 


from the point of tangency to the right-hand 
ordinate corresponds to the term J—nx. From this 
geometry of the figure it is then evident that the 
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Fig. 1—Residual specific volumes for the methane- 
ethane system at 160° F. 


intercept ordinate value is equivalent to the sum 
of the last two terms in question. 

For convenience, and by analogy from specific 
partial quantities, such an intercept value” will 
be called the “residual partial specific volume.” 
In this instance the intercept with the right-hand 
ordinate is the residual partial specific volume of 
methane in the gas phase of the methane-ethane 
system at a composition of 60 weight per cent 
methane and at 1,000 Ib. per sq. in. and 160° F. 
Likewise the intercept with the left-hand ordinate 
corresponding to pure ethane would be the resi- 
dual partial specific volume of ethane in the same 
system at the same state. Equation 7 may be 
rewritten in the following simple form: 


viz DT _Y, (8) 

P 
The residual partial specific volumes of the 
components of gaseous mixtures are convenient 
quantities to employ, as they do not vary greatly 
with either temperature or pressure and, there- 
fore, permit the use of relatively simple inter. 





TABLE 2—RESIDUAL PARTIAL SPECIFIC VOLUMES IN THE GAS PHASE OF THE METHANE-PROPANE SYSTEM 


Tem- Pres- METHANE 





n > PROPANE 
pera- sure Weight per cent methane as follows: Weight per cent propane as follows: 
ture (Ib. per A—_—_ ~ r ipaq 
(°F.) sq.in.) 60 70 80 90 100 0 10 20 30 40 
70 0 *0.045 0.045 0.045 0.045 0.0449 0.131 0.131 0.131 0.131 0.131 
250 0.041 0.042 0.044 0.044 0.0443 0.118 0.122 0.125 0.128 0.131 
500 0.039 0.040 0.042 0.043 0.0436 0.107 0.113 0.118 0.123 0.127 
750 0.037 0.039 0.041 0.042 0.0424 0.099 0.105 0.111 0.116 0.121 
1,000 0.035 0.037 0.039 0.041 0.0410 0.091 0.098 0.104 0.109 0.113 
1,500 0.032 0.034 0.036 0.037 0.0374 0.075 0.083 0.089 0.094 0.098 
2,000 0.029 0.030 0.031 0.032 0.0329 0.059 0.067 0.072 0.076 0.077 
2,500 0.027 0.026 0.026 0.027 0.0272 0.049 0.051 0.052 0.054 0.055 
3,000 0.024 0.022 0.021 0.021 0.0211 0.041 0.040 0.038 0.035 0.032 
100 0 0.038 0.038 0.038 0.038 0.0379 0.116 0.116 0.116 0.116 0.116 
250 0.035 0.036 0.037 0.037 0.0373 0.103 0.106 0.110 0.114 0.119 
500 0.032 0.034 0.036 0.036 0.0366 0.093 0.097 0.103 0.111 0.118 
750 0.029 0.032 0.034 0.035 0.0357 0.082 0.089 0.097 0.106 0.116 
1,000 0.027 0.031 0.033 0.034 0.0344 0.074 0.081 0.089 0.099 0.111 
1,500 0.023 0.027 0.030 0.031 0.0313 0.061 0.067 0.075 0.084 0.094 
2,000 0.020 0.021 0.026 0.027 0.0274 0.050 0.057 0.061 0.066 0.067 
2,500 0.018 0.023 0.022 0.023 0.0227 0.041 0.045 0.044 0.051 0.052 
3,000 0.018 0.017 0.017 0.018 0.0176 0.032 0.033 0.034 0.034 0.032 
130 0 0.032 0.032 0.032 0.032 0.0322 0.104 0.104 0.104 0.104 0.104 
250 0.030 0.031 0.031 0.031 0.0317 0.091 0.093 0.095 0.098 0.101 
500 0.027 0.029 0.030 0.030 0.0310 0.081 0.084 0.088 0.093 0.098 
750 0.025 0.028 0.029 0.029 0.0300 0.072 0.076 0.081 0.087 0.094 
1,000 0.023 0.026 0.027 0.028 0.0289 0.065 0.070 0.075 0.082 0.090 
1,500 0.019 0.023 0.025 0.026 0.0260 0.053 0.058 0.064 0.071 0.078 
2,000 0.016 0.019 0.021 0.022 0.0226 0.043 0.048 0.054 0.059 0.064 
2,500 0.014 0.015 0.018 0.019 0.0187 0.034 0.039 0.043 0.046 0.048 
3,000 0.014 0.014 0.014 0.014 0.0145 0.027 0.029 0.031 0.032 0.033 
160 0 0.028 0.028 0.028 0.028 0.0278 0.094 0.094 0.094 0.094 0.094 
250 0.026 0.027 0.027 0.027 0.0272 0.084 0.083 0.084 0.085 0.087 
500 0.024 0.025 0.026 0.026 0.0265 0.075 0.076 0.077 0.079 0.083 
750 0.022 0.024 0.025 0.025 0.0255 0.068 0.070 0.072 0.075 0.076 
1,000 « 0.020 0.022 0.023 0.024 0.0243 0.062 0.064 0.066 0.069 0.074 
1,500 0.017 0.019 0.021 0.021 0.0215 0.050 0.053 0.057 0.061 0.066 
2,000 0.014 0.017 0.018 0.018 0.0185 0.041 0.045 0.049 0.053 0.057 
2,500 0.012 0.014 0.015 0.015 0.0151 0.034 0.037 0.040 0.043 0.045 
3,000 0.010 0.011 0.011 0.011 0.0114 0.027 0.029 0.031 0.032 0.033 
190 0 0.024 0.024 0.024 0.024 0.0237 0.085 0.085 0.085 0.085 0.085 
250 0.022 0.023 0.023 0.023 0.0233 0.078 0.077 0.076 0.077 0.079 
500 0.021 0.022 0.023 0.023 0.0226 0.072 0.070 0.070 0.071 0.074 
750 0.020 0.021 0.022 0.022 0.0216 0.067 0.065 0.065 1.066 0.070 
1,000 0.018 0.020 0.020 0.020 0.0204 0.061 0.060 0.060 0.062 0.066 
1,500 0.016 0.017 0.018 0.018 0.0177 0.050 0.050 0.052 0.054 0.058 
2,000 0.013 0.014 0.015 0.015 0.0148 0.040 0.042 0.044 0.046 0.049 
2,500 0.011 0.011 0.011 0.012 0.0118 0.033 0.035 0.037 0.038 0.040 
3,000 0.009 0.009 0.008 0.008 0.0085 0.029 0.030 0.031 0.031 0.03 


*Residual partial specific volume, cubic feet per pound. 
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polation. In addition, this quantity represents 
only a small part of the partial specific volume, 
and this reduces the need for high-percentage 
accuracy in its estimation. 

A combination of Equations 2 and 8 yields 
the following expression for the specific volume 
of a multicomponent gaseous mixture in terms of 
its composition and the residual partial specific 
volumes of the components: 


k=n 
v= SF —¥s )m (9) 
k=1 


From a consideration of Equation 9 and Fig. 1 
it is apparent. that, at low pressures, the first 
term which corresponds to the perfect gas volume 
of the mixture contributes a large fraction of the 
whole. Therefore, at low pressures the volume 
of hydrocarbon gases may be predicted with rea- 
sonable accuracy, even though there is rather a 
large percentage uncertainty in the establishment 
of the residual partial specific volume of the 
components. 


Experimental Background 


In order to make use of the relationships de- 
rived in the preceding section, it is necessary to 
have a knowledge of the partial volumetric be- 
havior of each of the components as a function 
of the state of the gaseous mixture in question. 
At the present time there are no data available 
to the authors relating to the partial specific 
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Fig. 2—Residual partial specific volumes for meihane 
in the methane-ethane system at 160° F. 


volume of the lighter components in complex 
hydrocarbon mixtures. However, information con- 
cerning the behavior of a number of binary gaseous- 
hydrocarbon mixtures has become availabie recent- 
ly.*2*% As a tentative procedure it is possible 
to consider the partial volumetric behavior of the 
lighter paraffin-hydrocarbon constituents in these 
binary systems as directly applicable to the be- 
havior of complex hydrocarbon: gases. It should 
be realized that this assumption inevitably intro- 
duces errors in the resulting predictions of the 
Specific volume of the complex mixtures. How- 
ever, it is believed that such uncertainties are 
sufficiently small in many instances to make the 
predictions of engineering value. Furthermore, 
the method will increase in value as more experi- 
mental knowledge of partial volumetric behavior 
accumulates, 

Experimental data are available concerning the 
Volumetric behavior of pure methane,?* ethane,” 
propane,**** and n-butane** in the gaseous region 
throughout the temperature interval of interest 
in petroleum-production practice. These data 
serve to establish the behavior in the pure state 
of these important constituents of dry natural 
8ases with an accuracy adequate for most engi- 
neering purposes. 

The behavior of mixtures of methane and 
ethane throughout the entire composition range 
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at pressures up to 3,000 lb. per sq. in. in the 
temperature interval between 70 and 250° F. is 
known.” These data have been employed in the 
present instance to establish the partial volu- 
metric behavior of methane and of ethane in the 
methane-ethane system. The residual partial spe- 
cific volume of methane in this system is pre- 
sented in Fig. 2 as a function of composition at 
160° F. The residual partial specific volume of 
methane is equal to its residual specific volume 
when the system is composed solely of methane. 
The values of the residual specific volume of 
methane were obtained from the measurements 
of Kvalnes and Gaddy.* These data for pure 
methane are in satisfactory agreement with ex- 
trapolations of the partial volumetric behavior of 
methane in the methane-ethane system. The resi- 
dual partial specific volumes of methane and 
ethane in the methane-ethane system are recorded 
in Table 1 as a function of pressure, temperature, 
and the weight fraction of the component. The 


experimental data“ indicate that these gaseous 
mixtures do not follow the laws of ideal solutions 
strictly even at relatively low pressures, although 
the percentage deviation is small. 

Some experimental information is available con- 
cerning the behavior of mixtures of methane and 
propane” in the gaseous region throughout an 
appreciable range of temperatures and pressures. 
These data are not of high accuracy, but it is 
believed that the partial volumetric behaviors of 
methane and propane derived from them are of 
engineering value, Although the precision of 
measurement was sufficient to yield reasonably 
consistent residual partial specific volumes, there 
may be appreciable absolute uncertainties in the 
values. The volumetric data have been made to 
conform to the laws of ideal solutions at infinite 
attenuation. This was done because of the rela- 
tively large uncertainties in the experimental 
work on this system at low pressures. The resi- 
dual partial volumetric behavior of methane and 
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propane in the methane-propane system is re- 
corded in Table 2. The values. given cover the 
greater part of the composition range likely to 
be encountered in the gases involved in produc- 
tion practice at pressures below 3,000 Ib. per 
sq. in. 

From as yet unpublished data from Research 
Project 37 concerning the behavior of gaseous 
mixtures of methane and n-butane, the residual 
partial volumetric behavior of these hydrocarbons 
has been established. It was experimentally diffi- 
cult in this case to obtain high accuracy at the 
lower pressures, due to possible selective adsorp- 
tibn and to other uncertainties. For this reason 
the methane-n-butane system also has been made 
arbitrarily to conform strictly to the laws of ideal 
solutions at infinite attenuation. This procedure 
has not caused significant divergence from the 
experimental data above 500 Ib. per sq. in., and 
has not involved a change in the partial volumes 
of either component of more than 2 per cent at 
any state. The partial volumetric behavior of 
methane and of n-butane in the gas phase of the 
methane-n-butane system has been recorded in 
Table 3. The composition range has been restricted 
at the lower temperatures because of the appear- 
ance of a liquid phase at compositions slightly 
richer in n-butane than those recorded. 


Tentative Application to Complex Mixtures 


The partial specific volume of a component in 
a multicomponent phase is a function of all the 
variables necessary to fix the state. Therefore, 
it is necessary to take into account the nature 
and amount of all of the other components pres- 
ent in order to ascertain with accuracy the partial 


specific volume of a component at a given pres- 
sure and temperature. At the present time there 
are insufficient experimental data to take all of 
these factors into account. Therefore, it seems 
desirable to employ some arbitrary means of 
simplifying the method of expressing the com. 
position of the gas so that it may be treated from 
existing data. As was indicated in the previous 
section, information is available concerning the 
partial volumetric behavior of methane, ethane, 
propane, and n-butane in binary gaseous-hydro. 
carbon systems containing methane. It becomes 
desirable, therefore, to treat the multi-component 
system as an equivalent quaternary system. 

There are a number of arbitrary methods by 
which this simplification could be made. In veiw 
of the scarcity of present information to justify 
elaboration, a simple method will be chosen for 
present purposes. All components of greater 
molecular weight than propane will be consid- 
ered, mol for mol, as n-butane. On this basis 
the modified mole fraction of butane in the mix- 
ture may be evaluated by the equation: 


k=n 
= Sin 


If the possibility of the presence of nonhydro- 
carbon gases is neglected, 


(10) 


n’.=1—ni—n:—N; (11) 


It should be remembered that this arbitrary 
simplification of the composition of the system 
inevitably introduces uncertainties in the predic- 
tions of volume. As more experimental measure- 
ments accumulate, it will be possible to employ 





TABLE 3—RESIDUAL PARTIAL SPECIFIC VOLUMES IN THE GAS PHASE OF THE METHANE-n-BUTANE SYSTEM 








Tem- Pres- METHANE n-BUTANE 
pera- sure Weight per cent methane as follows: Weight per cent n-butane as follows: 
ture (Ib. per - ~ cr A 
(°F.) sq.in.) 60 70 80 90 100 0 10 20 30 40 
70 0 0.0449* 0.0449 0.0449 0.0449 0.0449 0.1804 0.1804 0.1804 0.1804 0.1804 
250 0.0307 0.0367 0.0405 0.0426 0.0443 0.1378 0.1426 0.1452 0.1562 0.1699 
500 0.0418 0.0428 0.0436 0.1226 0.1305 0.1278 
750 0.0422 0.0420 0.0424 0.1126 0.1196 0.1156 
1,000 0.0414 0.0412 0.0410 0.1045 0.1100 0.1056 
1,500 0.0382 0.0376 0.0374 0.0914 0.0919 0.0871 
2,000 0.0336 0.0327 0.0329 0.0787 0.0753 0.0717 
2,500 0.0284 0.0271 0.0272 0.0643 0.0605 0.0570 
3,000 0.0226 0.0212 0.0211 0.0503 0.0473 0.0435 
100 0 0.0379 0.0379 0.0379 0.0379 0.0379 0.1719 0.1719 0.1719 0.1719 0.1719 
250 0.0251 0.0319 0.0355 0.0365 0.0373 0.1316 0.1340 0.1387 0.1466 0.1613 
500 0.0344 0.0362 0.0366 .0366 0.1201 0.1208 0.1230 0.1246 
750 0.0358 0.0362 0.0363 0.0357 0.1104 0.1096 0.1096 0.1095 
1,000 0.0357 0.0357 0.0352 0.0344 0.1028 0.1000 0.0985 0.0975 
1,500 0.0335 0.0328 0.0318 0.0313 0.0916 0.0855 0.0808 0.0785 
2,000 0.0298 0.0287 0.0275 0.0274 0.0785 0.0704 0.0657 0.0624 
2,500 0.0252 0.0239 0.0228 0.0227 0.0626 0.0574 0.0532 0.0492 
3,000 0.0203 0.0187 0.0179 0.0176 0.0464 0.0439 0.0416 0.0366 
130 0 0.0322 0.0322 0.0322 0.0322 0.0322 0.1630 0.1630 0.1630 0.1630 0.1630 
250 0.0218 0.0281 0.0306 0.0314 .031 0.1802 0.1295 0.1333 0.1397 0.1521 
500 0.0213 0.0289 0.0310 0.0310 0.0310 0.1182 0.1140 0.1129 0.1165 0.1323 
750 0.0220 0.0307 0.0309 0.0304 0.0300 0.1092 0.1030 bd 0.1010 0.1136 
1,000 0.0231 0.0305 0.0303 0.0295 0.0289 0.1018 0.0940 0.0889 0.0891 0.0993 
1,500 0.0241 0.0282 0.0280 0.0269 02 0.0879 0.0781 0.0731 0.0719 0.0779 
2,000 0.0231 0.0247 0.0245 0.0232 0.0226 0.0747 .0646 0.0596 0.0578 0.0616 
2,500 0.0221 0,0206 0.0204 0.0190 0.0187 0.0593 0.0525 0485 0.0468 0.0474 
3,000 0.0180 0.0159 0.0152 0.0147 0.0145 0.0431 0.0408 0.0393 0.0367 0.0334 
160 0 0.0278 0.0278 0.0278 0.0278 0.0278 0.1508 0.1508 0.1508 0.1508 0.1508 
250 0.0209 0.0243 0.0260 0.0269 0.0272 0.1256 0.1266 0.1293 0.1338 0.1428 
500 0.0189 0.0257 0.0268 0.0264 0.0265 0.1140 0.1099 0.1070 0.1091 0.1224 
750 0.0183 0.0264 0.0265 0.0258 0.0255 0.1010 0.0970 0.0919 0.0930 0.1049 
1,000 0.0184 .02 0.0257 0.0248 0.0243 0.0927 0.0863 0.0809 0.0814 .0909 
1,500 0.0186 0.0235 0.0235 0.0222 0.0215 0.0809 0.0708 0.0656 0.0652 0.0726 
2,000 0.0169 0.0201 0.0206 0.0192 0.0185 0.0688 0.0589 0.0536 0.0530 0.0598 
2,500 0.0148 0.0163 0.0167 0.0158 0.0151 0.0552 0.0482 0.0440 0.0436 0.0474 
3,000 0.0129 0.0123 0.0120 0.0117 0.0114 0,0403 0.0380 0.0368 0.0356 0.0340 
190 0 0.0237 0.0237 0.0237 0.0237 0.0237 0,1452 0.1452 0.1452 0.1452 0.1452 
250 0.0197 0.0215 0.0224 0.0229 0.0) 0.1254 0.1253 0.1258 0.1289 0.1324 
500 0.0175 0.0220 0.0228 0.0223 0.0226 0.1094 0.1052 0.1022 0.1042 0.1131 
750 0.0160 0.0221 0.0229 0.0216 0.0217 0.0965 0.0903 0.0854 0.0867 0.0946 
1,000 0.0155 0.0215 0.0221 0.0207 0.0204 0.0857 0.0794 0.0737 0.0743 0.0821 
1,500 0.0146 0.0191 0.0198 0.0183 0.0177 0.0714 0.0642. 0.0587 0.0587 0.0662 
2,000 0.0122 0.0161 0.0169 0.0156 0.0148 0.0592 0.0526 0.0481 0.0479 0.0559 
2,500 0.0101 0.0128 0.0134 0.0125 0.0118 0.0484 0.0437 0.0400 0.0402 0.0451 
3,000 0.0088 0.0092 0.0092 0.0091 J 0.0389 0.0355 0.0345 0.0340 0.0341 
220 0 0.0201 0.0201 0.0201 0.0201 0.0201 0.1350 0.1350 0.1350 0.1350 0.1350 
250 0.0184 0.0192 0.0197 0.0196 0.0198 0.1233 0.1224 0.1256 0.1256 0.1255 
500 0.0167 0.0190 0.0193 0.0189 0.0191 0.1083 0.1014 0.098 0.0988 0.1042 
750 0.0152 0.0190 0.0187 0.0181 0.0181 0.0913 0.0846 0.0797 0.0797 0.0889 
1,000 0.0138 0.0185 0.0180 0.0172 0.0170 0.0784 0.0721 0.0677 0.0677 0.0731 
1,500 0.0110 0.0159 0.0162 0.0150 0.0145 0.0638 0.0572 0.0524 0.0524 0.0589 
2,000 0.0085 0.0128 0.0137 0.0126 0.0117 0.0545 0.0477 0.0429 0.0429 0.0512 
2,500 0.0064 0.0096 0.0104 0.0097 0.0089 0.0469 0.0402 0.0368 0.0368 0.0430 
3,000 0.0053 0.0062 0.0065 0.0064 0.0059 0.0354 0.0331 0.0324 0.0324 0.0331 
250 0 0.0170 0.0170 0.0170 0.0170 0.0170 0.1344 0.1344 0.1844 0.1344 0.1344 
250 0.0178 0.0160 0.0162 0.0162 0.0166 1226 0.1233 0.1240 0.1240 0.1183 
500 0.0151 0.0157 0.0160 0.0154 0.0160 ae 0.0997 0.0934 0.0934 0.0930 
750 0.0140 0.0160 0.0156 0.0146 0.0150 0.0787 0.0733 0.0733 0.0766 
1,000 0.0121 0.0156 0.0149 0.0136 0.0140 ° 0714 0.0660 0.0614 0.0614 0.0646 
1,500 0.0085 0.0131 0.0131 0.0117 0.0114 0.0573 0.0514 0.0462 0.0462 0.0514 
2,000 0.0055 0.0098 0.0107 0.0097 0.0087 0.0500 0.0432 0.0384 0.0384 0.0460 
2,500 0.0034 0.0068 0.0077 0.0072 0.0061 0.0429 0.0367 0.0334 0.0334 0398 
3,000 0.0026 0.0036 0.0042 0.0040 0.0034 0.0332 0.0306 0.0307 0.0307 0.0315 





*Residual partial specific volume, cubic feet per pound. 
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“For Drilling we recommend — 


PRE-FORMED for Rotary 
WT TN Ma) 


Experience has proved that pre-formed rope makes the most 
economical Rotary Drilling Line. This is because rotary 
lines are subjected to extra-severe bending stresses, drum- 
crushing, and tensile strains. Our pre-formed rope — sold 
under the name “UNION-formed”— is of stress-free construc- 
tion, each wire and strand being given the exact helical 
form it is to retain in the finished rope. Containing no 
in-built stresses, it is far better able to withstand the stresses 
encountered in service. Its longer life will more than offset 
its higher first cost. 


For Cable-Tool Drilling Lines, on the contrary, we defi- 
nitely recommend ordinary fabrication, due to the fact that 
this fabrication has more rythmic “spring”—necessary for 
the cable-tool drilling stroke. 


There is a “best” rope for each oil field service. Our field 
representatives are experts. Get their recommendations. 


The photograph was taken at a well in Dickens County, 
Texas,—Bond D. Jones, contractor. The reels contain 6,500 
feet of UNION 7%” Cable Tool Drilling Line, and 5,000 feet 
of UNION +” Sand Line. The men, left to right, are: Gordon 
Saulsbury, driller: Don Saulsbury, tool-dresser: Leo Sauls- 
bury, truck driver: W. B. Saulsbury, co-partner: J. W. (Red) 
Lawrence, co-partner: Bond D. Jones, co-partner: and J. E. 
Briggs, Union Wire Rope Corporation. 


UNION WIRE ROPE CORPORATION .. . . . KANSAS CITY, MO. 
Sales Olfices: Tulsa, Fort Worth, Houston, Monahans, Chicago. Denver, Portland, New Orleans. 


Gulf Coast Distributors: JARECKI 4 MFG. CO. Export Agents: 

PLOWDEN SUPPLY CO., DISTRIBUTORS: LUCEY EXPORT CORP.. 

3200 Navigation Bivd., Midcontinent, Gulf Coast, New Woolworth Bidg.. New York: 
Houston, Texas Mexico and Eastern Oil Fields Broad St. House, London 
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equivalent systems of five or more components, 
and thus approach more nearly to the actual case. 

The experimental information presented in an 
earlier section of this paper related to the residual 
partial specific volume, i. e., the residual partial 
yolume per unit weight of component, There- 
fore, it is necessary to employ the weight frac- 
tion, as determined from the modified composi- 
tion, rather than the mol fraction in the estima- 
tion of the specific volume of a complex gaseous 
mixture by the methods proposed in this paper. 

The experimental information available con- 
cerning the partial volumetric behavior of meth- 
ane permits the estimation of the effect of 
pressure, temperature, the concentration of meth- 
ane and, roughly, of the nature of the other 
components present. It has been assumed that 
the residual partial specific volume of methane at 
a particular pressure, temperature, and weight 
fraction of methane is equivalent to the weighted 
mean of the residual partial specific volumes of 
methane in each of the three binary hydrocarbon 
systems at the same pressure, temperature, and 
weight fraction of methane, In obtaining this 
mean, the weight given to the value from a par- 
ticular binary system is in direct proportion to 
the concentration of the heavier component of the 





y 10.782T _ 
M.P 





binary system in question. On the basis of this 
assumption, the residual partial specific volume 
of methane may be established from the follow- 
ing expression: 





| 


ee (V:)s:2m+ (V1) s:3M@a+ (Vi) s:sme (12) 
= 
1—n, 

It should be realized that difficulty in the direct 
application of Equation 12 arises when the con- 
centration of methane in the multicomponent 
system is sufficiently low to permit the existence 
of two phases at this composition in one or more 
of the binary systems considered. Under these 
circumstances there are at least two approaches 
possible. The residual partial specific volume may 
be extrapolated from the single-phase region of 
the binary system in question, or the influence 
of these heavier components upon the partial vol- 
umetric behavior of methane may be neglected. 
It should be realized that the uncertainty in the 
estimation of the partial volumetric behavior of 
methane concerns only the difference between 
the actual behavior and the perfect gas behavior, 
and is not involved proportionately in the estima- 
tion of the partial volume directly. 

The residual partial volumetric behavior of 
ethane in a complex mixture for the present must 
be taken as equal to that for ethane in the meth- 
ane-ethane system at the same pressure, tempera- 





< 
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cedure assumes, in effect, that the heavier com- 
ponents have the same influence upon the partial 
specific volume of ethane as does methane. The 
behavior of propane and n-butane also may be 
taken to be equal to that of these components in 
the methane-propane and methane-n-butane sys- 
tems, respectively. 

This procedure permits the direct utilization of 
the tabulated residual partial specific volumes of 
methane, ethane, propane, and n-butane in the 
prediction of the volumetric behavior of multi- 
component gaseous-hydrocarbon mixtures, If the 
noncondensible gases such as hydrogen, nitrogen, 
oxygen and, possibly, carbon dioxide are neglected 
insofar as deviations from the perfect gas laws 
are concerned, the specific volume is related to 
the residual partial volume in the following way: 


ya 10.732 T 


—hP —Y:ini— Y:n.— Yin;— Yin, (13) 


The first term of this expression would represent 
the specific volume of the natural gas if it fol- 
lowed the perfect gas laws, whereas the succeed- 
ing terms are the deviations of the partial specific 
volumes of each of the components from this 
idealized behavior. If desired, Equation 13 may 
be combined with Equation 12 to yield a some- 
what more directly applicable relationship: 


(14) 


It is seen that Equation 14 does not involve any 
quantity which cannot be estimated from informa- 
tion recorded in Tables 1 to 3, or which is not 
given by the compésition of the gas. In this 
method of correlation, because the composition 
exerts a direct influence upon the specific volume 
evaluated, any error,in the analysis of the gas is 
reflected directly if the predicted specific vol- 
umes. ty 


TABLE 4—ANALYSES OF GASES 
(Expressed as mol fraction) 
Gas A* Gas B* 


Component— A! Gas C” Gas D™ 
Carbon dioxide ....... 0.000 0.0020 0.006 aps 
Nitrogen and oxygen 0.000 0,000 0015 _..... 
MGS 65-0 eerie cas 0.8319 0.8652 0.8778 0.9500 
Wyo ie vik wees 0.0848 0.0575 0.0382 0.0300 
PRO 8 6 heave 0.0437 0.0414 0.0336 0.0200 
Sera eees 0.0076 0.0085 0.0074 .... 
wButame ... 1. ees 0.0168 0.0161 0.0126 
Isopentane 0.0057 0.0083 0.0038 
MPOMtANO 2.0.0 ie eees 0.0032 0.0010 0.0026 ..... 
Hexanes 0,.0063_—t«d..... 0.0030_—«.... 


*Unpublished data from A.P.I. Research Project 37 


Illustrative Applications 


Experimental information concerning the vol- 
umetric behavior of multicomponent hydrocarbon 
gases affords a means of ascertaining the accuracy 
of.. prediction which may be made with these 
methods in their present incomplete state. Experi- 
mental measurements upon four different samples 


ture, and weight fraction of ethane. This pro- of natural gas here are utilized in this comparison. 
TABLE 5 
Illustrative Calculations Utilizing Equation (14) 
Equation: 
vy 10.782T 


—“aP [zs] [@ vam +(Ys) aN (Y:) vane | -Yin.— Yin,—Yirn 


Gas A at 160 deg. F. and 2,000 Ib. per sq. in., absolute 
vy — (10.782) (619.7) _ [ 0.6632 
(20.43) (2,000) 0.3368 





] [ (0.0218) (0.1267) + (0.0158) (0.0958) + (0.0185) (0.1144) | 


— (0.0599) (0.1267) — (0.0447) (0.0958) — (0.0589) (0.1144) =0.1317 cu. ft. per Ib. 


Gas B at 180 deg. F. and 1,000 Ib. per sq. in., absolute 
V = (10.788) (288)... [tke 
(19.61) (1,000) 0.2846 





| [ (0.0820) (0.0891) + (0.0260) (0.0941) + (0.0305) (0.1015) | 


— (0.0823) (0.0891) — (0.0693) (0.0941) — (0,0940) (0.1015) =0.2782 cu. ft. per Ib. 


Gas C at 160 deg. F. and 2,000 Ib. per sq. in., absolute 
v= (10.732) (619.7) 


(10.732) (619.7) _ :7645 ; : 01 .0805) + (0.0208) (0.0928 
CNET c0.9632)* {[ SPREE | [ (0.0204) (0.0624) + (0.0 74) (0.0805) + ( ¢ )] 
— (0.0684) (0.0624) — (0.0440) (0.0805) — (0.0589) (0.0928) } =0.1455 cu. ft, per Ib, 


Gas D at 80 deg. F. and 2,000 Ib. per sq. in., absolute 


v= (10.782) (589.7) _ G08 }[ (9828) (0.058) + (0.080) (0.062) | 


(17,02) (2,000) 


— (0.0885) (0.053) — (0.060) (0.052) = 0.1352 cu. ft. per Ib. 


* Total weight fraction of hydrocarbons, In this case all m-values in the equation are based upon hydrocarbons only. 


NOVEMBER 


1%, ae59 











a 


Pipe line failures on high pressure, 
high temperature systems, in addi- 
tion to the danger involved are a 
source of excessive maintenance ex- 
pense. 

If you have been experiencing per- 
sistent pipe line trouble, W-S Forged 
Steel Fittings may be the solution to 
your difficulties. 


Drop forged from open hearth 
steel, bored from solid forgings, W-S 
Fittings afford an extra margin of 
strength where it is vital and neces- 
sary. | 

Both screwed and socket welding 
fittings are available in a complete 
range of types and sizes. Order them 
from your distributor. The Watson- 
Stillman Co., Roselle, N. J. 








The analyses of these gases are given in Table 4. 
Table 5 presents an illustrative numerical example 
of the application of Equation 14 for each gas 
at a single state. In the case of gas C it was 
necessary to take into account the presence of a 
significant quantity of carbon dioxide, nitrogen, 
and oxygen. These nonhydrocarbon components 
of gas C were treated as though they followed 
the laws of ideal solution and were perfect gases. 
In computing the residual partial specific vol- 
umes of the hydrocarbon components, the pres- 
ence of these nonhydrocarbon gases was hneg- 
lected. This necessitated a modification of the 
residual specific volume computed for the hydro- 
carbon components which is not involved in the 
computations for the other gases. This treatment 
of nonhydrocarbon gases is arbitrary, but prob- 
ably does not introduce significant uncertainties 


as long as the gases involved do not contain large 
quantities of these components. The calculation 
represented by Equation 14 is somewhat longer 
than would be desired. However, it is believed 
that it represents as great a simplification of a 
complex problem as could be made without intro- 
ducing uncertainties of engineering significance, 
even though a much more complete experimental 
background were employed than is at present 
available. 

Table 6 offers a comparison of the experimental 
and calculated specific volumes of the four gases 
employed. In all cases the calculated values are 
»somewhat lower than the experimentally meas- 
ured specific volumes at the highest pressures 
recorded. This probably results from the use of 
the residual partial specific volume of n-butane 
to represent the partial volumetric behavior of 








Going in 6,500 feet with 1,500 pounds of 
tools on a single line—the driver riding the 
brake all the way down—coming out with 
brakes riding the flanges—33 round trips 
in 24 hours—such swabbing service really 
tests brake lining. 


Tough service quickly shows the superior 
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qualities of GATKE Deep-Well Woven and 
GATKE Improved Moulded Brake Block. 
Smooth, safe, trouble-free performance. 
Tremendous holding power at all operating 
temperatures. Long wear beyond belief. 
Ege on flanges. 








Whatever your requirements, let us quote 
on the GATKE Asbestos Friction Product 
designed to do the job better with economy. 


228 N. La Salle St, 
CHICAGO, ILL. 
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the heavier components. At the higher pressures 
there appears to be a tendency for the residual 
partial specific volumes of the hydrocarbon com. 
ponents to decrease with an increase in molecular 
weight, whereas the reverse tendency exists at 
the lower pressures. These trends would indicate 
that the predictions of specific volume would be 
too large at the low pressures, and too small at 
the higher pressures, as a result of the use of the 
values of n-butane as representative of the heavier 
components. These trends correspond in general 
with the discrepancies given in Table 6. 

In all cases except for gas C, the agreement is 
considered satisfactory at pressures up to 2,000 
Ib. per sq. in. Deviations as large as 2.9 per cent 
are involved at the lower pressures for gas C, 
The experimental method used to determine the 
specific volume of this gas was such that uncer. 
tainities in the analysis would tend to cause more 
important discrepancies between experimental 
and predicted values. This case was complicated 
also by the presence of significant quantities of 
nonhydrocarbon gases. 

The rapidly increasing uncertainty involved in 
the predictions at pressures above 2,000 Ib. per 
sq. in. indicates that more detailed information 
than at present is available will be necessary in 
order to predict volumetric behavior with accur. 
acy in this region. However, it is believed that 
the agreement, even on the present basis, is suf 
ficiently good in most cases that the method of 
prediction may be of engineering value. As more 
information accumulates, it will be possible to 
take into account pertinent factors which were 
omitted in this tentative approach. The method 
is such that it permits the utilization of new in- 
formation as it becomes available. 


TABLE 6—COMPARISON OF EXPERIMENTAL AND 
CALCULATED SPECIFIC VOLUMES 
Specific volume 





Tem- (cu. ft. per Ib.) 
pera- Pressure -;- 7 ~ Error 
ture b. per Experi- Calcu- per 
ad A sq. in.) mental lated cent 
Gas A 
100 500 0.5300" 0.5335 +0.7 
1,000 0.2412 0.2414 +0,1 
2,000 0.1064 0.1065 +0.1 
3,000 0.0736 0.700 —49 
160 500 0.6063 0.6037 —0.4 
1,000 0.2856 0.2843 —05 
2,000 0.1326 0.1317 —0.7 
3,000 0.0892 0.0872 —2.2 
220 500 0.6803 0.6742 9 
1,000 0.3282 0.3232 —15 
2,000 0.1569 0.1547 —14 
3,000 0.1051 0.1026 —2.4 
Gas B 
70 500 *0.5145 0.5181 +0.7 
1,000 0.2292 0.2329 +1.6 
130 500 0.5960 0.5960 0.0 
1,000 0.2779 0.2782 +0.1 
Gas C 
160 500 0.63552 0.6482 +2.0 
1,000 0.3045 0.3083 +1.2 
2,000 0.1480 0.1454 —18 
3,000 0.1022 0.0973 7 
220 500 0.7004 0.7206 +2.9 
1,000 0.3453 0.3489 +1.0 
2,000 0.1663 0.1682 +1.1 
3,000 0.1120 0.1091 —2.6 
Gas D 
80 500 0.626078 0.6325 +1.0 
1,000 0.2919 0.2962 +15 
2,000 0.1340 0.1351 +0.8 
3,000 0.0907 0.0902 —0.6 


*Unpublished aata from A.P.I. Research Project 37 


Summary 

A method has been proposed for the prediction 
of the specific volume of complex gaseous-hydre 
carbon mixtures. The procedure to be followed 
in using this method may be summarized in the 
following steps: 

1. The analysis of the gas, which commonly is 
expressed as the mol fraction of each of the com: 
ponents present, first is modified to yield a cor 
responding quaternary analysis by application of 
Equations 10 or 11. , 

2. The corresponding quaternary analysis is t 
expressed in terms of weight fractions instead of 
mol fractions. 
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3. The residual partial specific volumes of 
methane, ethane, propane, and n-butane for the 
prevailing pressure, temperature, and weight frac- 
tion of the component in question are interpolated 
from the information recorded in Tables 1 to 4, 
inclusive. In general, simple linear interpolation 
with respect to pressure, temperature, and compo- 
sition is adequate for this purpose. The value 
used for methane is taken as a weighted mean of 
the values obtained for the binary systems involv- 
ing methane with each of the other components 
of the modified analysis in accordance with Equa- 
tion 12. 


4. The average molal weight M, of the gas is 
computed from the original analysis. 

5. The specific volume is calculated directly 
by substitution of the appropriate values in Equa- 
tion 14. 


Acknowledgments 


The work reported was carried out as a part of 
the activities of Research Project 37 of the Ameri- 
can Petroleum Institute, to which the authors are 
grateful for financial support and cooperation. 
Louise M. Reaney and L. Fay Prescott assisted 
with the numerical calculations involved in the 
preparation of the correlation. 


Nomenclature 


b_ Specific gas constant; z= 10.732 (Ib. per sq. 


in.) (cu. ft. per lb.) per deg. F., absolute. 
Molal weight, pounds. 
Average molal weight, obtained from actual 
analysis, pounds. 
Weight of component k, pounds. 
Mole fraction. 
Modified mole fraction. 
Weight fraction fm modified analysis. 
Pressure, pounds per square inch, absolute. 
Temperature, deg. F., absolute. 
Total volume of system, cubic feet. 
‘Specific volume, cubic feet per pound. 
Reference specific volume, cubic feet per pound. 
Residual specific volume, cubic feet per pound. 
Partial specific volume, cubic feet per pound. 
Residual partial specific volume, cubic feet per 
pound. 


S$ 4e ys lhis 3. Bz 


- 
<1 tl Sie 


)::2 Residual partial specific volume of methane in 
the methane-ethane system, cubic feet pér 

- pound. 

Subscripts :,:,3,« refer to methane, ethane, propane, 
and nbutane, respectively. 

refers to component n in an n-com- 
ponent system. 

refers to any component k. 

refers to all components except 
component k. 


Subscript n 


Subscript k 
Subscript i 
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SHUT-OFF VALVES 


eliminate costly leaks 





The advanced design of RegO Shut-Off 
Valves makes them ideally suited for Butane 
—Propane Bulk Storage Plants, Cylinder 
Charging Stations, Tank Trucks, etc. 


GHECK THESE REGO FEATURES: 


@ LEAK PROOF DIAPHRAGMS—Exclusive de- 
sign incorporates diaphragms of flexible com- 
position giving long life and allowing for un- 
restricted movement of valve disc holder. 


@ POSITIVE FULL OPENING—Valve disc is posi- 
tioned mechanically. There is no dependence 
on springs to effect full opening. 


@ TIGHT CLOSING—Seat disc of a resilient com- 
position assures positive shut-off. 


@ EASILY MAINTAINED—All parts subject to 
wear or fatigue can be easily and inexpen- 
sively replaced. 


@ CAREFULLY SELECTED MATERIALS—All ma- 
terials used in the construction of these valves 
resist the action of butane and propane in 
both the liquid and gaseous phases. 


RegO Shut-Off Valves are not ordinary 
valves—their added cost is soon repaid by 
the long; trouble-free operation and the elim- 
ination of hazardous, costly leaks. 
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Off Valves. 
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A. P. 1. SPECIFICATIONS +0. C. T. DESIGN = WELL HEADS 


econd le Wone! 


0-€-T MANUFACTURES A COMPLETE LINE OF CONTROL EQUIPMENT FOR DRILLING AND PRODUCING WELLS 


l. Type C-9-C Casing Head—Slip suspension: neoprene 
seal below slips; welded seal above slips with pro- 
vision for testing the weld; A.P.I. ring gasket seal be- 
tween flanges. 2. Type C-7 Casing Head—Available 
with either threaded or welded type casing hanger: 
hanger provided with 3 rings hydraulic packing to 
effect seal. (Also available with lock down screws as 
Type C-8.) 3. Type G Casing Head—Forged Steel Louisi- 
ana Pattern. 4. Type C-7-X Casing Head—Slip suspen- 
sion with slips and bowl made integrally: slip assembly 
passes through oversize blowout preventer: casing 
welds to hanger. 5. Type T-16 Tubing Head—Threaded 
lianger type suspension; lock down screws force hanger 
into sealing position: A.P.I. ring groove in top flange: 
hanger passes through preventers. 6 Type T-20-F Tub- 
ing Head—Retractable hanger seats permit lowering 
hanger below seat for purpose of collapsing packer 
after washing behind screen: lock down screws pro- 
vided in top flange; A.P.I. ring groove between flanges. 
7. Type T-20 Tubing Head—Tubing suspended from 
threaded hanger: Christmas tree makes up on top cap 
of head and seats inside of tubing hanger; A.P.I. ring 
groove on top of head body: hanger passes through 
preventers. 
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i Catalytic Desulfurization 
to Improve Aviation 


NAL 





Blending Naphth 


OME very notable advances have been made in 
S aviation gasoline within the last few years, 
the greatest single improvement having come 
with the manufacture of isooctane on a commer- 
cial scale. In service these high-octane-number 
gasolines have shown such marked superiority 
over the lower-octane fuels that a great deal of 
emphasis is being placed today on means of still 
further improvement. 


Since isooctane does not possess the proper va- 
por pressure or distillation characteristics of a 
finished gasoline, it must be considered merely 
as a blending stock. This means, of course, that 
attention must be focused on the naphthas which 
are blended with the isooctane. For example, in 
the manufacture of 100-octane ethylized gasoline 
it is common practice for the finished blend to 
contain from 35 to 60 per cent commercial iso- 
octane, the remainder being refinery straightrun 
gasoline. In some instances, however, as much 
as 25 per cent of isopentane is used, the aviation 
blending naphtha in such cases usually being 
depentanized or fractionated to a comparatively 
high initial boiling point. The straightrun gaso- 
lines may range from selected natural gasolines 
to high-octane-number naphthas of relatively high 
boiling points. In most instances the maximum 
permissible tetraethyl lead (TEL) is 3.0 cc per 
gallon although still higher maxima are some- 
times permitted. To simplify the present discus- 
sion the maximum TEL content of 3.0 cc. has 
been selected. 


In the manufacture of aviation gasolines of less 
than 100-octane. number, the antiknock charac- 
teristics of the blending naphthas are likewise 
of importance. Two typical examples have been 
selected for this study, namely (1) 92-octane-num- 
ber gasoline with a maximum of 0.5 cc. TEL per 
gallon and (2) 87-octane-number gasoline with a 
maximum of 1.0 cc. per gallon. In both instances 
it has been assumed that commercial isooctane 
and isopentane would be blended with a straight- 
run or natural gasoline. 


Effect of Sulfur on Lead Response 


Schulze and Buell in an article published in 
1935 showed how sulfur compounds present in mo- 
tor fuels affected the lead responsiveness of such 
fuels... Other workers have confirmed these re- 
sults.** Of the various classes of sulfur com- 
pounds in petroleum oils, the most common are 
hydrogen sulfide, elementary sulfur, mercaptans. 
aliphatic and aromatic monosulfides and disulfides, 
and cyclic-sulfur compounds such as the thio- 
phenes and the “thiophanes.” Occasionally there 
may also be found alkyl polysulfides, resulting 


_ 


a Schulze and Buell, The Oil and Gas Journal, 34, 
rs 28, 36, 37, 39 (Oct. 10, 1935). 
ase Birch’ and Stansfield, Ind. Eng. Chem. 28, 668-72 


3. i: Ind. Eng. Chem. 31, 850-856 (1939). 
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SUMMARY 

Experimental investigation has shown that the 
tetraethyl lead response of aviation gasolines con- 
sisting of blends of isooctane base and straight- 
run naphtha either of refinery or natural gaso- 
line origin may be markedly improved by re- 
moval of the sulfur compounds from the naphtha. 
Practically complete desulfurization has been ob- 
tained by treatment of the naphtha vapors over 
bauxite catalyst at temeratures of 700° to 750° F. 

Since the desulfurized blends have greater lead 
response, the minimum percentage of isooctane 
required in high-octane gasoline may be appre- 
ciably reduced. It is possible, therefore, to in- 
crease the production of high-octane gasoline 
without a corresponding increase in isooctane 
base. If desired, the hydrocarbon composition of 
the blend may be left unchanged and a higher- 
octane gasoline be produced as a result of the 
improved lead response. 

In the case of Hobbs pentane-free natural gaso- 
line the production of high-octane blended and 
ethylized aviation gasoline for a given amount 
of isooctane was increased as follows: 


92-octane number with 0.5 cc. TEL—19.7 per cent 
100-octane number with 3.0 cc. TEL—27.7 per cent 
87-octane number with 1.0 cc. TEL—52.2 per cent 








By W. A. SCHULZE and R. C. ALDEN 


Phillips Petroleum Co. 


from certain sweetening processes, and sometimes 
there may be traces of sulfones and sulfoxides. 
Since chemical treatment is usually employed to 
remove the corrosive compounds and the mer- 
captans are converted to disulfides in some sort of 
sweetening process, we are interested primarily 
in the effects produced by the monosulfides, di- 
sulfides and cyclic-sulfur compounds. Fig. 1a, 
reproduced from the previously mentioned paper,’ 
shows the behavior of certain members of each 
of these classes of sulfur compounds. It should 
be especially noted that the deleterious effect of 
sulfur is greatest at low concentrations; this 


means that the removal of even small amounts ~ 
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of sulfur from the aviation blending stocks will 
produce sizable increases in lead response. 


Catalytic Desulfurization of Components of 
100-Octane Gasoline 


Most of the commercial isooctane produced has 
a very low-sulfur content because the methods of 
manufacture include desulfurization of the feed 
stocks. Therefore, improvement in the TEL re- 
sponse of the commercial isooctane, if needed, 
is attained by methods other than those here 
proposed. Isopentane is produced practically free 
of sulfur and in addition has a tremendous sus- 
ceptibility to TEL. Consequently, improvement in 
lead response by reduction of the sulfur content 
is largely limited to the aviation naphthas used 
in blending. It is on these latter stocks that 
catalytic desulfurization shows such excellent re- 
sults. 

In the catalytic treatment the hydrocarbon va- 
pors are contacted at temperatures in the range 
of 700° to 750° F. with bauxite catalyst, whereby 
the sulfur compounds are decomposed into hy- 
drogen sulfide. Since complete removal of mer- 
captans, monosulfides and disulfides can be ob- 
tained in this manner, and since very little or 
no cyclic sulfur is present in these low-boiling 
gasolines, it is possible to produce practically sul- 
fur-free stocks. 

Numerous natural gasolines and straightrun 
naphthas have been subjected to appraisal. To 
indicate the results obtainable, data on four stocks 
are herewith presented. The characteristics of 
the four stocks are briefly summarized in the 
following tabulation: 


Hobbs 
Borger Borger ‘“Pen- New 
“butane- “pentane- tane- Mexico 
free free”’ free” straight- 
natural natural natural run 
Description— gasoline gasoline gasoline gasoline 
Reid vapor pres... 12.0 6.4 5.2 11.2 
A.S.T.M. distillation: 
10% evap. (°F.) 103 142 161 121 
50% evap. (°F.) 122 164 174 150 
90% evap. (°F.) 201 226 229 180 
Per cent sulfur 0.037 0.057 0.096 0.013 
Unleaded Oct. No. 67.2 59.2 65.6 76.0 


The above stocks were selected as examples to 
cover high, medium, and low-sulfur contents and 
to include a wide range of octane numbers of 
untreated gasolines. In general, the boiling range 
of the gasoline has no relationship to the improve- 
ments in lead susceptibility as attained by bauxite 
desulfurization. 

Table 1 gives the octane number and lead re- 
sponse data on Borger 12-lb. natural gasoline 
desulfurized to different levels. 

It should be noted that there is a very appre- 
ciable difference in lead response between the 
gasolines of 0.008 and 0,004 per cent sulfur con- 
tent. A definite but smaller improvement is ap- 
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parent in further reducing the sulfur to 0.002 
per cent. A similar effect on the original octane 
numbers may be noted. This wide difference in 
lead response between gasolines with only a few 
thousandths per cent difference in sulfur content 
as the sulfur content approaches zero is greater 
than most people have suspected. The increasing 








noted that the desulfurized gasoline with 1 cc. 


TEL has a rating of 75.0 octane whereas the un- 


desulfurized gasoline with 3 cc. TEL rates only 
74.3. In the treatment the sulfur content was 
lowered from 0.057 to 0.005 per cent, a reduction 
of 91 per cent. The distillation and vapor pres- 
sure characteristics were unchanged. 


It may appear surprising at first thought that 
a naphtha of only 60-octane number should be 
considered a suitable blending stock in the many- 
facture of high-octane-number gasolines. However, 
a closer study of the data presented will revea] 
the fact that these pentane-free natural gasolines 
have extremely good TEL susceptibilities so that 









difference as greater amounts of lead are added 
is especially significant with respect to aviation 
fuels. A graphical representation of these effects 
is given in Fig. 1. 
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TABLE 1—AVERAGE TEL REQUIREMENTS OF BORGER 
12-LB. NATURAL 


7 








Unde- 
sulfurized ———Desulfurized——— 
Per cent sulfur ... 0.037 0.008 0.004 0.002 





Average Oct. No., A.S.T.M.: 
Ini 67.2 





TETRAETHYL 


| Heptyl’ 
iMercaptan 


Ds tween oe 43 52 56 







Since a mixture of isopentane and pentane- 
free natural gasoline is superior to 12-lb. natural 
for blending with isooctane, some representative 
data are presented on the catalytic desulfuriza- 
tion of so-called “pentane-free” naturals. Table 2 
gives the inspection data on the Borger gasoline 
before and after the bauxite treatment while 
Fig. 2 shows the TEL curves. The treated prod- 
uct with 1 cc. TEL rates 8.1-octane numbers high- 
er than the untreated; with 3 cc. TEL the im- 
provement is 7.7-octane numbers. It should be 
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Fig. la—Effect of various sulfur compounds on lead susceptibility of reference fuel 


Built to Fulfill Refinery Requirements — 


Any combination of the eight axial flow fans, in the tower illustrated, is 
made immediately available by remote control of individual fan motors. This 
feature, producing the cooling effect needed under local atmospheric condi- 
tions, is indicative of the practical engineering back of each cooling tower 
installed by Foster Wheeler to conserve and cool the water used in refining 
processes. 


In advance of each installation employing mechanical draft, definite fig- 
ures are submitted, establishing tower capacity, power requirements, efficiency 
of spray eliminators and make-up percentage. If requested, the decibel rating 
of the fans in operation will be guaranteed and comparative costs will be sub- 
mitted to prove the savings in basin costs that are effected by the unusual 
compactness of mechanical draft towers. 





















California redwood forced-drait 
cooling tower of ship-lap col 
struction and inside framing. The 
bright sunlight gives an appec 
ance of snow on the ground- 
actually Texas sand—and the 
shades of red in the lumber !* 
produce as blackish stains. 
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in the manufacture of ethylized gasolines they 
are equal and in some cases superior to other 
naphthas of considerably higher clear-octane num- 


bers. 


TABLE 2—DESULFURIZATION OF BORGER PENTANE- 


FREE NATURAL GASOLINE 
Before de- 


A.S.T.M. octane number: 
0 cc. TEL oo gallon ....... 
+0.5 cc. T per gallon .... 
+1.0 cc. TEL per gallon .... 
+2.0 cc. TEL per gallon .... 
+3.0 cc. TEL per gallon .... 


TEL to 76 octane, cc./gal. .... 
Saving per gallon, cc. 
Sulfur, per cent 
Reid vapor pressure .......... 
Gravity, °A.P.I. 


Distillation: 
First drop, °F. ..... 
5 per cent evap., °F. ...... 


Evap. at 212° F., per cent .. 


After de- 


9 61 
63.5 68.9 
66.9 75.0 
71.6 79.8 
74.3 82.0 
3.90 1.12 
ripe 2.78 
0.057 0.005 
6.40 6.50 
71.28 71.9 
121 120 
137 138 
142 143 
147 148 
152 153 
157 158 
164 164 
172 173 
182 183 
198 200 
226 228 
263 265 
380 384 
98.2 98.2 

1.0 1.0 
85.5 85.0 


The pentane-free natural gasoline from Hobbs, 


New Mexico, had a considerably higher sulfur con- 
tent and a higher clear-octane number than the 
corresponding stock from Borger. The higher 


octane number would seem to be an added ad- 
vantage for aviation-gasoline blending but this 





Fig. 1—Effect of sulfur content on TEL response of 
12-lb. Borger natural gasoline 


is offset by the poor lead response. The undesir- 
able sulfur compounds may be removed, however, 
by the bauxite treatment mentioned above. Table 
3 shows the inspection tests on this gasoline be- 


fore and after treatment at a temperature of 
750° F. and at a flow rate equivalent to 325 ppl. 
of gasoline per day per ton of bauxite Catalyst. 
The sulfur content was reduced from 0.096 to 
0.008 per cent. 


TABLE 3—HOBBS PENTANE-FREE NATURAL GASOLINE 


Before After 
desul- desul- Improve. 
A.S.T.M. octane number: furizing furizing ment 
0 cc. TEL per gallon... 65.6 65.6 0.0 
1 cc. TEL per gallon ... 71.4 77.7 6.3 
2 cc. TEL per gallon ... 76.0 82.3 6.3 
L-3 octane number: 
0 ce. TEL per gallon . 64.2 64.2 0.0 
1 ce. TEL per gallon ... 71.6 78.4 6.8 
2 ce. TEL per gallon .. 76.6 83.9 7.3 
Reid vapor pressure ..... 5.20 5.20 
Gravity, °A.P.I. ..... A. Cs 68.5 
Distillation: 
es 145 141 
5 per cent evap., °F... 155 153 
eee rn Se. a oo ag 161 157 
AS Bee 164 161 
PRCA So ices < 166 166 
Rae Wik os ao ap ple a 169 169 
Me da 174 173 
MR SBM ayy ooo Ss ikne eave acl « 179 178 
OE iv a. ace e ed te 189 188 
gts SAS ae 203 203 
Da ere ee Rie teks is Sues 229 227 
Ree 256 252 
ee 314 311 
Recovery, per cent .... 98.7 98.8 
Residue, per cent ..... 0.8 0.8 
Loss, per cent Pre 0.5 0.4 
Per cent at 212° F. .. 85.0 84.5 








It's as simple as that... yet it 


repair parts are common nails. No 
wonder operators all over the world 
swear by the Shear-Relief Valve. 


For full details, see 
Your 1940 Composite Catalog. 


SHEAR-RELIEF VALVE 
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LOOK WHAT HAPPENS WHEN 
PUMP PRESSURE GOES 100 HIGH 
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requirements. 
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O ORDINARY PACKINGS—these 
Johns- Manville Sea Rings! They 
not only last longer—but also, they re- 
duce wear on rods—minimize your power 


For Sea Rings are absolutely auto- 
matic! The flexible lip is held tightly to 


of the liquid, but releases on the return. 
Result—unnecessary friction is eliminated. 
And that means less wear on equipment 
. +. greater savings in power costs. 





ome iy iseiieniiiits 


reduce 
rod wear! 





Use this automatic J-M Packing for 
greater efficiency ... for lasting 
protection against costly shutdowns 


Then, too, the extra service provided by 
this long-lasting packing obviates frequent 
replacements and consequent shutdowns. 
In every respect, therefore, they are the 
best packing for reciprocating rods and 
plungers used in service against oil, steam, 
hot and cold water, air or brine. 


the rod on the work stroke by the pressure * ° a 
For full details on Sea Rings, and on the 
complete J-M line as well, write for ou 
PackingsCatalog. Address Johns-Manvilk, 
22 East 40th Street, New York City. 






PACKINGS 
& GASKETS 








THE OIL AND GAS JOURNAL 








rovided by 
res frequent 
shutdowns 
hey are the 
g rods and 
t oil, steam, 
1e. 


and on the 
rite for ouf 
1s-Manville, 


k City. 



















The data presented in Tables 4 and 5 are illus- 
trative of the effect of catalytic desulfurization 
when applied to a light straightrun gasoline pre- 
viously given extensive chemical treatment and 
fractionation. This gasoline, obtained from New 
Mexico crude, had only 0.013 per cent sulfur left 
in it at the time the catalytic treatment was 
made. Obviously, catalytic desulfurization would 
not be applied at this point in the processing, 
but the results do show the increased benefits to 
be derived from complete desulfurization. As is 
usual for low-sulfur straightrun gasolines, there 


Blends of Isoocitane With Undesulfurized and 
Desulfurized Naphthas 


The increase in lead response of blends of iso- 
octane with Catalytically desulfurized naphtha is 
nearly always directly proportional to the amount 
of such naphtha in the blends, the effect being 
undiminished on mixing with other products. 
Thus, the monetary savings to be derived through 
catalytic desulfurization of the blending naphtha 
may come about in two ways; namely, (1) the 
increase in production of a given grade of aviation 
gasoline from a given volume of isooctane, and 
(2) increased octane numbers obtainable with 
given blending formulas and TEL contents. Since 
the increased production of given grades of high- 
octane gasoline constitutes a tangible and im- 
portant basis for appraising the benefits to be 
derived from the catalytic desulfurization, data 
are presented below for three of the four gaso- 
lines previously discussed. The Borger 12-lb. gaso- 


line obviously has an octane number-vapor pres- 
sure relationship inferior to the other three gaso- 
lines. 


For the isooctane blending experiments de- 
scribed in the following paragraphs the commer- 
cial isooctane used was one with 91l-octane num- 
ber and a very superior lead response. All blends 
were isopentanized (about 20 per cent usually) 
to 7.0-lb. vapor pressure. 


Borger “pentane-free” natural gasoline.—To de- 
termine the effect of partial desulfurization this 
material was desulfurized to varying degrees with 
the following results expressed in terms of the 
increase in production of 100-octane gasoline with 
3.0 cc. TEL. 


Per cent in- 
Per cent creased produc- 
isooctane tion of 100-octane 
—- number gasoline 


Sulfur content 
“pentane-free” natural 


0.056% (undesulfurized) ‘ 
0.017% (undesulfurized) 58.5 12.8 
0.013% (undesulfurized) 55.2 19.6 









y~’ aN 





‘ 
» 


Fig. 2—Six-pound Borger natural gasoline before and 
after desulfurization 


was no change in the initial octane number of 
the gasoline on the catalytic treatment. However, 
upon the addition of 1 cc. of tetraethyl lead per 
gallon, the desulfurized gasoline showed a re- 
sponse of 10.9 octane numbers while the undesul- 
furized had a response of only 9.0 units. Although 
the improvement is not large in terms of octane 
numbers, the percentage of isooctane in 100-octane 
fuel can be decreased through the use of the more 
completely desulfurized straightrun naphtha. 


TABLE 4—NEW MEXICO LIGHT STRAIGHTRUN 
GASOLINE 


Before After 
catalytic de- catalytic de- 


A.S.T.M. octane number: sulfurization sulfurization 





@ BUBBLE TRAYS 
@ BUBBLE CAPS 
@ BAFFLE PLATES 
@ TUBE SHEETS 


REDUCE CORROSION AND LENGTHEN PRODUCTION PERIODS 
= & F x 


ANITE 













0 cc. TEL per gallon 76 76.0 

1 cc. TEL per gallon ........ 85. 86.9 & TUBES 

- ce. TEL per gallon 88.7 90.0 

3 cc. TEL per gallon ....... 91.2 92.2 Special processes have been de- 
Reid vapor pressure She 11.2 11.25 veloped for producing Meehanite 
Gravity, °A.P.I. iS cele eg ae 76.2 castings which are specifically 
ee ee ee ena +30+ +30+ intended for oil refinery service. 
Distillation: Such castings, like the 19 foot 

iret: Gren, { “Bos Sees 98 95 ame bub 

5 per cent evap., °F. pice, Ce 113 a 53 ale reed Tnanvated, 

10 es ae 119 provide superior resistance to 

30 Efe ie Br ia. corrosion ...chemical attack... [i NENEEEess 

o Ore eo 143 143 growth ... and scaling. 

50 iF EIR 150 150 

60 ae ee Aas eee 156 

70 ae aes 163 163 

Ee ea a ae a 170 169 

90 Neigh erp chien 180 

vo 

End polit ee 206 @BUY FROM THESE MEEHANITE MANUFACTURERS 

Recovery, per cent ........ 98.1 98.8 * tet 

Residue, per cent 0.3 0.4 

Loss, per cent’: . ou. 2 Hes: 1.6 0.8 


TABLE 5—NEW MEXICO LIGHT STRAIGHTRUN 
GASOLINE 


Before After 
catalytic de- catalytic de- 
sulfurization sulfurization 





Color Sayboll: 42s 3c 3 +30+ 
Doctor ee ES PG ae re Negative Negative 
ulfur, per cent ............. 01 0.0016 
Copper strip, 122° F. . Shrs.t 5 hrs.+ 
Copper dish gum, mg/100 cc. 1 z 

a -T.M. gum. mg/100 ec 0 0 
xygen bomb. stability. 1 min. 300+ 300+ 
Acid heat; : Bs Sj vce 4 4 
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With further desulfurization, for example to the 
0.005 shown in Table 2, the increased production 
of 100-octane gasoline would, of course, be much 
greater than the above figures. 


Hobbs “pentane-free” natural gasoline.—Because 
of the favorable antiknock characteristics of this 
aviation natural gasoline, extensive blending ex- 
periments were conducted with isooctane. A com- 
parison of the blending values of the pentane-free 
natural gasoline before and after desulfurization 
is shown in Fig. 3, wherein the per cent of iso- 
octane base is plotted against the octane number. 
As previously mentioned all of the blends con- 
tained sufficient isopentane to give 7.0 lb. Reid 
vapor pressure. 

From the data on which Fig. 3 was derived the 
calculations shown in the following tabulation 
have been made. 


Per cent 
isooctane in finished 
gasoline containing Per cent 

increase 

in produc- 
tion by desul- 

furization 

9.7 


Kind of 
finished gasoline Undesul- 
petite 


furized 


Desul- 
furized 


yoann sien 
Oct. No. Ce. TEL P.F. natural P.F. natural 
92 70.0 


58.5 
54.2 
29.3 


69.2 
44.6 


27.7 


0.5 
100 3.0 
1.0 52.2 


87 

In addition to the decrease of isooctane there 
were also smaller decreases in the isopentane 
used in the blends with desulfurized gasolines. 
If the refiner does not use isopentane in the avia- 
tion blends, the increase in finished gasoline pro- 
duction is even greater than shown above. 
‘ With given blending formulas and TEL con- 
tents within the range indicated, the following 
increases in octane number are obtainable through 
desulfurization of the pentane-free natural used 
in the blends: 


SS SSeS SSS SSS 





TANDEM 
DRIVE UNITS 


The ‘Timken-Detroit Axle Co.« Detroit, Mich. 
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Increase in 
octane number 
. 3.0 

4.0 


Thus, the octane number of the finished gasoline 
was increased as much as five units merely 
through desulfurization of the naphtha. Such a 
sizable improvement in this high-octane-number 
bracket obviously warrants considerable attention. 

New Mevzico straightrun gasoline.—In 7.0-lb. 
isooctane blends of the New Mexico straightrun 
gasoline before and after desulfurization, the TEL 
requirement to 100-octane number was 3.4 ec 
for the former and 2.7 cc. for the latter. 

From the test data it is estimated that the per 
cent isooctane required to just make 100-octane 


Fig. 3—Comparison of the blending value of undesul- 
furized and desulfurized pentane-free Hobbs natural 
gasoline in the manufacture of aviation gasoline 


number with 3.0 cc. TEL was changed from 56.0 
to 48.8 by desulfurization of the New Mexico 
straightrun gasoline. This represents an increase 
in 100-octane-gasoline production of 14.8 per cent. 

It should be recalled that the New Mexico 
straightrun gasoline had the very low sulfur con- 
tent of 0.013 before the bauxite desulfurization 
treatment. This example, therefore, illustrates 
the advantages to be derived from complete desul- 
furization. 


Conclusions 


The catalytic removal of sulfur from aviation 
blending naphthas even when the sulfur content 
is originally very low has been shown to exert a 
beneficial effect on TEL susceptibility. In the 
case of one blending naphtha, a pentane-free nat- 
ural gasoline of high sulfur content and compara- 
tively high octane number, catalytic desulfuriza- 
tion increased the amount of finished gasoline 
that could be made from a given quantity of 91- 
octane commercial isooctane by the following 
percentages: 

92 octane with 0.5 cc. TEL—19.7 per cent. 

100 octane with 3.0 cc. TEL— = per cent. 

87 octane with 1.0 cc. TEL—52.2 per cent. 
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Dismissal of Detroit Suit 
Denied by U. S. Court 


DETROIT, Mich.—Six oil companies named in 4 
$2,700,000 damage suit brought by Charles E. Austin. 
Inc., oil station operator, were denied dismissal of the 
suit by federal Judge Frank A. Picard. The court di 
rected the plaintiff file an amended bill of particulars 
to give fuller details. 

The defendants are Sun Oil .Co., Hickok Oil Corp. 
Socony-Vacuum, Pure Oil, Shell, and Puritian Station®, 
Inc. Mr. Austin charges they conspired to ruin his 
business and violated the antitrust law. 
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Internal Corrosion 


of Gasoline Pipe Lines 


By L. C. MORRIS and W. A. SCHULZE 


HEN long-distance transportation of gasoline 

by pipe line was begun on a large scale some 
years ago, much thought was given to minimizing 
the effect on the properties of the gasoline while 
little or no attention was directed to the effect of 
the gasoline on the pipe line. External corrosion 
similar to that experienced with crude oil lines was 
expected and various means were taken to protect 
the exterior side of the pipe. A new problem soon 
arose, however, in that under certain conditions 
severe corrosion was encountered on the interior 
side of the pipe. Since the capital investment in 
such a modern gasoline transportation system is 
large, considerable effort has been made to extend 
the life of the interior as well as the exterior side 
of the pipe. When pitting takes place and leaks 
occur, the cost includes the accompanying loss in 
pumping time as well as the gasoline lost and the 
cost of repairs. Even in the early stages of internal 
corrosion, the excessive wear on pump impellers 
caused by rust in the gasoline, the cost of main- 
taining suitable filters or clarifiers for the removal 
of this rust, and the loss of revenue caused by 
decreased throughput resulting from roughness of 
the inside of the line are also expense items charge- 
ablé to corrosion. In view of these facts employ- 
ment of reasonable means of minimizing internal 
corrosion is economically justifiable. 

Corrosion according to the accepted views re- 
quires only the presence of air and moisture in 
contact with a ferrous metal. Particular cases, 
however, are greatly complicated and excluded 
from generalizations regarding intensity and type 
of corrosion by the numerous chemical and physi- 
cal variations. In gasoline pipe lines, air and 
aqueous material are carried by the gasoline as it 
enters the line, and the supply of air frequently is 
replenished at pumping stations or at terminal 
points. The aqueous material usually consists of 
water and entrained treating solution. Except 
where copper sweetening is employed, the treating 
solution is usually spent doctor sludge. The gas- 
dline itself, far from being homogeneous, contains 
besides hydrocarbons complex compounds of oxy- 
gen, nitrogen, and sulfur, some of which are capable 
of initiating or of altering the rate or direction of 
corrosion reactions. 


When it was found in 1934 that internal corrosion 
of the gasoline pipe lines had already reached 
alarming proportions, the problem was attacked 
from several sides, the principal ones being (1) de- 
termination ‘of the factors contributing to this 
Severe corrosion, (2) development of means for 
determining the rate, type, and extent of corrosion 
currently taking place, and (3). investigation of 
various means of reducing the corrosion. 


Factors in Internal Corrosion 


In the study of the factors contributing to cor- 
rosion, most attention was given to air, water, and 
treating solutions which may be dissolved in or be 
mechanically entrained with the gasoline as it 
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enters the pipe line. As an aid in this investigation, 
a sensitive method was developed for determining 
the amount of oxygen dissolved in the gasoline, 
the method being applicable in field tests as well 
as in the laboratory. At the same time a rather 
extensive survey was made of the conditions exist- 
ing in the refinery storage tanks and the pipe-line 
terminal tanks which were conducive to mechan- 
ical.entrainment of aqueous solutions with the gas- 
oline. In this connection a method was developed 
for continuously recording the turbidity of the 
gasoline stream. The turbidimeter unit, as shown 
in Fig. 1, consists of a photoelectric cell, an indi- 
cating microammeter, a light source, and a tur- 
bidity tube. The values tabulated are microammeter 
readings, which are proportional to the light pass- 
ing through the gasoline sample. The clearer the 
gasoline the higher is the microammeter reading. 








SUMMARY 

Experimental investigation of the causes of in- 
ternal corrosion of gasoline pipe lines has shown 
air and aqueous-treating solutions dissolved in 
- or mechanically entrained with the gasoline to 
be the principal factors in barnacle growth and 
pitting of the pipe. A turbidimeter has been used 
for measuring the amount of aqueous solution or 
solids in the gasoline stream. 

Static, splashing, and circulating methods have 
been developed for studying the corrosion of pipe- 
line steel under a great variety of conditions. 
Studies have been made of the effect of (1) vol- 
ume ratio of the three phases, aqueous solution, 
gasoline, and air, (2) components of the three 
phases, (3) condition of the test specimen, 
(4) velocity of motion of liquids past the surface 
of the specimen, (5) temperature, (6) solids, and 
(7) kind of gasoline. 

As an inhibitor for this type of corrosion, 

tob thiazole has given good results in 
laboratory, pilot plant, and commerciai-ecule tests 
with concentrations of the order of 1 to 2 lb. per 

1,000 bbl. of gasoline. Large-scale installations 
are located on the Phillips pipe line at Borger, 
Texas, and Laverne, Okla. 

Test. specimens which are withdrawn period- 
ically from the Phillips line for inspection indi- 
cate that corrosion has been markedly reduced. 











On the arbitrary scale a value of 30 represents a 
clear gasoline, 20 a moderately turbid gasoline, and 
lower readings gasoline of greater turbidity. The 
results of such tests are shown in Fig. 2, the gas- 
oline in this case having been settled more than 
24 hours after doctor treating. In addition to illus- 
trating the operation of the turbidimeter this par- 
ticular figure shows the effect of disturbances in 
flow, such as opening or closing lines to the tanks 
from which gasoline is being withdrawn. The tur- 
bidimeter readings in the figure are shown in terms 
of pounds of lead sulfide per 1,000 bbl. of gasoline. 
There was associated with the lead sulfide, of 
course, a definite quantity of aqueous solution. 

Since it was desirable to know whether the time 
required for complete settling was in the practical 
or impractical stage, considerable attention was 
given to this phase of the problem. The results 
given in Table 1 are typical: 


TABLE 1—TURBIDITIES ON NO. 2502 TANK 
(PIPE LINE)* 
Samples taken 11:30 4-15-35 
»* 
2:45 p.m. 4-15-35 2:00 4-16-35 
i. A BON i on aio os caine 20 30 


ft. from top 28 
. above sludge .......... 15% 


*Recirculation finished 1:30 p.m. Apr. 14, 1935. 


Another tank which showed even slower settling 
is shown in Table 2. All of the quart samples were 
taken at the same time but various periods of set- 
tling were allowed before taking the turbidity meas- 
urements on a laboratory instrument. 





TABLE 2—TURBIDITIES ON NO. 76 TANK 
(CRACKED GASOLINE)* 
Quart notte settled in—, 


tory 
4-12-35 413-35 4-15-35 
a taken 4-12-35— 4:30 & m. 8:30 a.m. 2:45 p.m, 
. 2ft.fromtopat3p.m.... 13 


8 ft. from topat3p.m.... 10% 14% 26% 
3 20 ft. from top at 3 p.m. .. 9% 14 iy 
4. Pump suction, 3:07 p.m. .. 8% ies 





*Filled 11 p.m. Apr. 11, 1935; transfer started 2:52 
p.m. Apr. 12, 1935. 


Since most of the gasoline in the United States 
was being doctor-treated at the time this investi- 
gation of corrosion was begun and since the time 
required for complete settling of the doctor sludge 
appeared in most instances to be impractical, atten- 
tion was directed to the effect of spent doctor solu- 
tion on this problem of internal corrosion of the 
pipe line. Gasoline thus treated and not subse- 


. quently carefully clarified was found to contain 


varying amounts of caustic soda, lead oxide, lead 
sulfide, iron oxide, iron carbonate, alkali and alka- 
line earth sulfates, sodium thiosulfate and iron and 
lead sulfate associated with water in a more or less 
stable suspension. Air and sulfur were also found 
to be present dissolved in the gasoline. Barnacles 
and scale removed from the line carrying this gas- 
oline were found to contain lead and iron oxides, 
ferrous carbonate, and alkali, alkaline earth and 
heavy metal sulfates. 

‘Lead and iron sulfides in the presence of free 
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Fig. 1—Turbidimeter assembly 


oxygen give rise to lead and iron oxides, with the 
incidental production of thiosulfates, sulfites, sul- 
fates, and free sulfur. Most of these substances 
are known to be highly corrosive. Furthermore, 
lead and iron sulfides and oxides by deposition on 
the metal apparently initiate the formation of cor- 
rosion concentration cells. Iron from the pipe dis- 
solves in the anodic areas screened from contact 
with oxygen by the deposit of lead or iron sulfide. 
As this iron in solution diffuses toward the periph- 
ery of the anodic regions where the alkalinity is 
higher, iron hydroxide is precipitated, giving rise 
to pitting and barnacle formation. The continua- 
tion of this process is favored by the presence of 
free oxygen. It has also been found that localized 
corrosion is more severe in regions where the solid 
and aqueous material is less evenly dispersed in 
the gasoline. 


The amount of lead sulfide and other substances 
normally associated with doctor treating may be 
considerably reduced by special clarification meth- 
ods, or it may be eliminated entirely by substitution 
of copper sweetening for doctor treating. Thus, 
the amount of the corrosive materials mentioned 
above as present in the gasoline may be minimized, 
but the possibility of complete removal of air and 
water is distinctly limited. To retard the corrosive 
action of air and water present in the line, addition 
of a corrosion-inhibiting chemical to the gasoline 
seems to be the most feasible method. 


Corrosion Inhibitors 


The term corrosion inhibitor is a familiar one 
much in evidence in scientific and patent literature 
There is not a single class of inorganic or organic 
compounds which has not been tested at one time 
or other for its effectiveness in preventing cor- 
rosion. Yet with this abundance of data the inves- 
tigation of inhibitors of internal corrosion for a 
gasoline pipe line was almost entirely one without 
benefit of precedent. 

Inorganic inhibitors which are satisfactory in 
many applications are ruled out because of very 
limited solubility in hydrocarbon oils, which in this 
case must be depended on as the primary carrier 
for the inhibitor. Effective organic inhibitors must 
satisfy these conditions: (1) They must be soluble 
in both the gasoline and aqueous phases, the gas- 
oline solubility being great enough ao assure that 
the compound will be carried through the pipe line 
and not be completely extracted by contact with 
the aqueous phase always present; (2) they should 
not be rapidly rendered inactive by reaction with 
any component of the gasoline or of the aqueous 
solution in the line; (3) they must not cause the 
deterioration of any property of the gasoline such 
as color, odor, or antiknock rating, nor should they 
make the gasoline sour or corrosive; (4) to be most 
effective it appears that at least part of the mol- 
ecule of the substance should possess a definite 
affinity for the metals, protection of which is de- 
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sired. It is obvious that many materials with cor- 
rosion-inhibiting properties are unsatisfactory by 
one or more of the above-mentioned criteria. 


Laboratory Corrosion-Test Methods 


After the conditions of operation of the gasoline 
pipe lines had been ascertained and an appropriate 
picture of the materials entering and the reactions 
taking place within the line had been secured by 
examination of the line and corrosion products, the 
next step was to devise test methods which would 
approximate the pipe-line conditions as closely as 
possible and which would permit individual eval- 
uation of the numerous factors entering the pic- 
ture. Thus, in selecting laboratory corrosion-test 
methods the variables which received most atten- 
tion were: (1) Conditions of the test specimen; 
(2) volume ratio of the three phases, aqueous solu- 
tion, gasoline and air or other gas in contact with 
the specimen; (3) components of these three 
phases; (4) velocity of motion of liquids past the 
surface of the specimen; (5) temperature; (6) ef- 
fect of solids; (7) the kind of gasoline used. 

The various test methods used in the laboratory 
to test compounds for inhibiting value are perhaps 
of interest. Physically the methods might be di- 
vided into two types, static and circulating. In the 
static tests strips of pipe-line steel whose surface 
had been prepared by a carefully standardized pro- 
cedure were allowed to stand in contact with an 
aqueous and a gasoline phase. The results of these 
tests served merely to eliminate compounds which 
were obviously ineffective as inhibitors. 

Another type of test relied upon for preliminary 
investigation was the splash test. The container 
used was 2 glass-stoppered tube of about 200 ml. 
capacity with a test bar % by % by 3% in. inserted 
at right angles to the bore (about 1 in.) of the tube. 
By turning the tube in a circular orbit, the bar 
was constantly washed by the materials in the tube. 
Contents of the tube under average test conditions 
were as follows: 100 ml. of gasoline and 2 ml. 
diluted spent doctor solution (10 per cent in 
distilled water) with 0.1 g. sodium thiosulfate 
and a small amount of lead sulfide sludge added. 
This lead sulfide was obtained from refinery-stor- 
age tank bottoms, The concentration of thiosulfate 
was much higher than is found in the pipe line, 
but was maintained to accelerate the corrosion of 
the test bars. Blank tests under these conditions 
showed rust on the bars in an average period of 
three days. The tube is shown in Fig. 3. 

In the event that good results were obtained 
with any compound in the preliminary tests, after 
checking these first results, the next step was to 
try the compound in a circulating test. Circulation 
of gasoline and spent doctor solution over a test 
bar was obtained by means of a mechanical stirrer 
in a specially designed glass vessel. For an average 
test, contents of the vessel were about 2 1. of gas- 
oline and 20-30 ml. of diluted spent doctor solution 
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with sodium thiosulfate, lead sulfide sludge, anq 
powdered iron oxide added. The average periog 
before corrosion with this method was 7 days, but 
pipe-line conditions were more nearly approx. 
imated. The apparatus for this test is illustrateg 
in Fig. 4. 

A further adaptation of the circulating test was 
made by circulating gasoline and aqueous soly. 
tions by means of a small centrifugal pump through 
a closed-glass system. The bars rested in a hori- 
zontal tube, and velocity effects were particularly 
noticeable in this apparatus as well as the effect 
of solid particles in the stream. This test was not 
extensively used because of the slowness of the 
corrosion reactions. 


Laboratory-Test Results 


By means of the test methods described above, 
pipe-line conditions could be simulated and the 
effect of various factors could be exaggerated. The 
conclusions reached from several years of testing 
with these types of apparatus are summarized 
herewith. - 

Corrosion was found to be more rapid on rough 
surfaces than on smooth surfaces, due perhaps to 
the difficulty of removing the last traces of adher-. 
ing scale and rust from surface pits and scratches, 
Pickling the test bars to remove rust left the sur. 
face so active that corrosion took place imme. 
diately on removal of the bars from the acid bath. 
Thus it was necessary to follow the pickling oper. 
ation with a light wire brushing which, when done 
so as to avoid excessive heating of the bar, left a 
bright surface practically free of rust even in pit 
bottoms. Bars cleaned in this manner and im- 
mersed in a benzene-ether mixture remained un- 
tarnished long enough to allow a convenient period 
between the cleaning process and the actual be- 
ginning of the test. 

In the absence of any aqueous phase, no cor- 
rosion occurs on steel bars immersed in gasoline. 
The aqueous phase used in laboratory tests varied 


Fig. 2—Turbidity of gasoline transferred to pipe-line 








from tap water to concentrated tank-bottom sludge, 
and the volume ratio from 4 per cent to 0.1 per cent. 
It was noted that wthin this range the rate of 
corrosion was greatly increased when insufficient 
aqueous material was present to continually wet 
the entire test piece, but with very small amounts 
of aqueous phase the ultimate extent of corrosion 
was appreciably decreased. For this reason 2 per 
cent of aqueous phase was used in most of the 
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Fig. 3—Apparatus used for splash testis 


tests as a convenient medium value. It was also 
found that increasing the pH of water solutions 
present decreased the rate and amount of corro- 
sion so the solutions used most were (1) 0.25 
N-NaOH solution; (2) 10 per cent spent doctor; 
(3) 5 per cent new doctor. Of these, spent doctor 
solution was most corrosive, due to its content of 
dissolved salts, chiefly thiosulfate. As an accel- 
erating measure, as much as 50 mg. sodium thio- 
sulfate was added per milliliter of the 10 per cent 
spent doctor. A similar accelerating effect was ob- 


Fig. 4—Apparatus used in circulating tests 


tained by adding sodium sulfide to either spent doc- 

tor or to sodium hydroxide solution. The corrosive 

ction of these compounds is undoubtedly due to’ 

their participation in oxidation-reduction cycles in 
Mhe course of corrosion reactions. 

Variation of the oxygen concentration did not 
Nave as marked effect as anticipated, Use of pure. 
®Xygen instead of air or of oxygen under pres-' 
Sure did not proportionately increase the cor- 
Tosion rate due to the formation of a partially 
Protective oxide film on the test bars. Replace- 
ment of air in the test vessels by nitrogen length- 
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ened slightly the period before the beginning of 
corrosion, but once started, the only difference 
was apparently in the end products of corrosion 
reactions. An intermediate oxygen concentration 
gave most consistent results. This was obtained 
in splash tests by having about 100 ml. of air in 
contact with 100 ml. gasoline and aqueous ma- 
terial. 

A marked difference was noted in the tests 
using different kinds of gasoline. With low-boil- 
ing naphthas, natural gasoline and some straight- 
run gasolines, corrosion under similar conditions 
was worse than with cracked gasoline. This must 
be due partly to the presence of natural inhibitors 
such as cresols and naphthenic acids in cracked 
gasoline. For standard tests a third-grade gasoline 
was used as a medium between the extremes of 
cracked and natural gasolines. 

The effect of added solids was two fold. Where 
nonreactive particles such as sand or iron oxide 
would settle on the surface of the test bar, cor- 
rosion would localize due to a screening or concen- 
tration cell action. The other solid substance con- 
sistently added in tests was lead sulfide either as 
tank-bottom sludge or the pure compound. This 
substance was more or less rapidly oxidized dur- 
ing tests, forming lead oxide and sulfur. Accelera- 
tion by the pure compound was much greater 
than by the lead sulfide sludge due to the fact 
that the particles of the latter were coated with 
impurities and reacted less rapidly. 

Changes in flow velocity in tests conducted in 
circulating systems did not make themselves read- 
ily apparent through different rates of corrosion. 
Increased velocities in these tests appeared to 
decrease the amount of corrosion on surfaces 
which were so located that the flow velocity past 
all portions of the surface was uniform. Any 
shielding of flow or quiet regions on the bar sur- 
face such as points of contact with the test vessel 





Fig. 5—Field pipe-line inhibitor—test assembly 


or projection of the bar into quiet areas gave rise 
to regions of rapid corrosion. Thus in closed sys- 
tem circulating tests conducted in a horizontal 
tube, the face of the bar resting on the bottom of 
the tube would collect solid particles from the 
liquid and corrode rapidly while little or no cor- 
rosion occurred on the rest of the bar. Otherwise 
higher velocities resulted in more uniform but 
less severe corrosion. 


All the laboratory tests were carried out at tem- 
peratures ranging from 70° to 115° F., usually 
at normal room temperatures. Acceleration of cor- 
rosion reactions which was anticipated would 


occur with higher temperatures was not realized 
in these laboratory tests because they were con- 
ducted in glass vessels at atmospheric pressure 
and the decrease in solubility of air in the gasoline 
offset the effect of the higher temperatures. In 
actual pipe-line operation there is no change in 
oxygen concentration with temperature, hence 
corrosion is accelerated with increasing tempera- 
ture. This has been confirmed by inspection of 
pipe-line specimens during the winter and sum- 
mer seasons respectively. 

Results of the laboratory tests indicated that 
sodium thiosulfate and lead sulfide are definitely 
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corrosion accelerators. Sodium carbonate appears 
to play an intermediate role in barnacle forma- 
tion. A homogeneous mixture of gasoline and the 
yarious liquid and solid materials found in the 
line favored uniform corrosive action rather than 
pitting. By using these methods it was also pos- 
sible to determine the corrosion inhibiting ability 
of various chemicals using an alkaline aqueous- 
gasoline mixture which reproduced pipe-line con- 
ditions as nearly as possible. Of the several hun- 
dred organic. and inorganic inhibitors tested in 
this way only a few showed sufficient promise to 
warrant larger scale work. 

The laboratory investigation of several hundred 
chemicals under the many varied conditions led 
to the discovery that the presence of mercapto- 
penzothiazole in gasoline inhibits the corrosion of 
the metallic vessels or pipe lines with which the 
gasoline is in contact. In order to test this com- 
pound, as well as certain others which showed 
somewhat less promise, on a larger scale, a pilot 
plant was constructed at the inlet terminal of the 
Phillips’ pipe line at Borger, Tex. This location 
was chosen since early observations had indicated 
that corrosion was most severe in the first 50- 
mile interval from the refinery. The pilot plant 
was installed as a bypass on the main line as 
shown in the accompanying diagram, Fig. 5, field 
pipeline inhibitor test assembly, which is a flow 
sheet of the pilot plant. The inhibitor. was then 
fed into this bypass. Removable test nipples were 
installed ahead of and behind the inhibitor feeder 
on the bypass line. The velocity of gasoline pass- 
ing through the test and control nipples was 
identical. The single variable involved was that 
the test nipple was in contact with inhibited gaso- 
line and the control nipple was not. As will be 
seen from an inspection of the flow sheet, pro- 
vision was made for operation of four tests with 
different inhibitors or different concentrations of 
the same inhibitor at one time and for having 
duplicate nipples in each test, as well as for using 
nipples with different past histories such as sand- 
blasting, pickling, etc. Mixing chambers and 
piston injectors were used to insure a homogen- 
eous mixture of inhibitor and gasoline. The nip- 
ples were connected by“insulating collars to pre- 
vent electrical effects, Since this bypass was 
operated in conjunction with operation of the 
main line, the effect of line rate and changes in 
concentration of air, water, and other chemicals 
in the gasoline was identical on the control and 
test nipples. The apparatus was set up in such 
a way that the velocity of gasoline through the 
test units could be controlled... In most of the 
experiments this was maintained at that of the 
main line. When it was desired to inspect the 
nipples they were removed and split lengthwise. 

The results of this pilot-plant work showed 
mercaptobenzothiazole to be the most satisfactory 
inhibitor. The accompanying photographs (Figs. 
6a, b, c, d, e) of nipples removed from the pilot 
plant illustrate the difference between the appear- 
ance of control and test nipples. The attack on 
the control or blank pipes was very severe and 
general whereas little corrosion was evident on 
the test pipes. Duplicates were always made so 
that interpretation of the results would be more 
certain. The inside of the test nipples which had 
been in contact with inhibited gasoline was cov- 
ered with a smooth, amorphous yellow-green de- 
posit and was not rusted even under this deposit, 
while the inside of the control nipples was at- 
tacked by rust. Mercaptobenzothiazole is pale 
yellow and in combination with iron or iron oxide 
becomes greenish yellow, so that it is quite likely 
the deposit found was an iron complex with 
mercaptobenzothiazole. These and other tests in- 
dicated that a concentration of 1 to 2 Ib. of inhib- 
itor per thousand barrels of gasoline gave the 
most satisfactory protection. Tests made with 
nipples which had previously been allowed to be 
attacked by rust indicated that mercaptobenzothia- 
ole under conditions existing in the line at that 
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time, ie., a fairly alkaline water phase, would 
inhibit further rusting and cause the rust which 
had already been formed to gradually drop off 
and be replaced by a smooth yellowish green coat- 
ing. This latter fact is very important in use of 
mercaptobenzothiazole in a pipe line covered by 
mill-scale or previously rusted. 


In connection with this pilot-plant work the 
effect of mercaptobenzothiazole on the properties 
of the gasoline was investigated with extreme 
care and thoroughness. No deleterious effect on 
color or color stability, gum or gum stability, 
octane number or lead susceptibility, or other 
characteristics could be detected when the concen- 


tration of the inhibitor is that used for corrosions 


inhibition. 


Addition of the Inhibitor to the Pipe Line 


The information obtained by laboratory anid 
pilot-plant experiments indicated that addition of 
mercaptobenzothiazole to the pipe line was war- 
ranted. Although a circulating test with several 
hundred feet of pipe was made with favorable 
results, it was impossible to know from pilot- 
plant studies the length of line to which protec- 
tion could be afforded by one feeding unit. In 
order to determine this a feeding unit was in- 
stalled at the inlet terminal of the line. The ac- 
companying diagram, Fig. 7, sketch of mercapto- 
benzothiazole feeding unit, illustrates the equip 
ment.used. The solid mercaptobenzothiazole was 
mixed with flushing oil (Saybolt viscosity 75-80 
seconds at 100° F.), 2 Ib. of mercaptobenzothiazole 
per gallon of oil making the most satisfactory 
slurry. Since this suspension will settle on stand- 
ing, equipment was provided for constant agita- 
tion. This oil slurry was pumped at the rate of 
1 lb. of mercaptobenzothiazole per 1,000 bbl. of 
gasoline into a bypass taken off the main line. 
Since the mercaptobenzothiazole slurry could not 
be pumped into gasoline under a pressure of 
greater than 25-30 Ib. per sq. in., it was necessary 
to reduce the main-line pressure of 50-125 lb. per 
sq. in. to 15-20 Ib. per sq. in. in the bypass, then 
provide a suitable pump for returning the gaso- 
line-inhibitor concentrate to the main line. An- 
other type of installation using the sump pump 
connections in place of the bypass arrangeméfit 
is used at the Laverne station. The capital invest- 
ment of installations of this type is of the order 
of $500. 
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During the progress of these studies it was, of 
course, necessary to devise means of determining 
the progress of internal corrosion in the line, and 
the length of pipe to which corrosion protection 
was being afforded. Since opportunity to see the 
inside of an operating line is extended only at 
very infrequent intervals, as when a “line break” 
occurs or during reconditioning, indirect methods 
were developed to secure this information. These 
consisted of analysis of the gasoline for its mer- 
captobenzothiazole content at various points along 
the line and installation of steel-test specimens 
suspended in the line, which could be removed 
for inspection from time to time. 


Since the concentration of mercaptobenzothia- 
zole used for corrosion ‘protection is very small. 
of the order of a few milligrams per gallon, very 
delicate methods of analysis had to be developed. 
A volumetric and a gravimetric method were de- 
vised, both making use of the very insoluble salt 
formed by the reaction of mercaptobenzothiazole 
and silver nitrate. Although certain modifications 


Mercaptobenzothiazole in reamed pipe 
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(half time 
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bbl. bbl. 
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10 Ib./25,000 bbl. 
3-20-36 to 8-20-36 


























BY 


of mercaptobenzothiazole, which quite likely gp. 
cur in the line and have corrosion inhibiting prop. 
erties, are not determined by these methods, the 
latter have been useful in following the inhibito, 
in the line. 
Inhibitor Life 

The pilot plant corrosion tests conducted under 
actual operating conditions indicated conclusively 
that mercaptobenzothiazole in concentrations ag 
low as 0.00016 weight per cent, or the equivalent 
of 11 Ib. per 25,000 bbl., was adequate to gyb 
stantially eliminate corrosion from the test spec. 
mens. In the application of this material to the 
pipe line; however, the question arose as to the 
life of the inhibitor, or in other words the dis. 
tance from the point of addition the inhibitor 
would travel and afford protection. It was be 
lieved that conditions within the line, such as the 
amount of water, caustic treating solutions and 
sludge would always play an important role, and 
this was confirmed in large scale operation. Ap. 





M iptob thiazole in mill-scaled pipe 
40 Ib./25,000 bbl.—half-time feed 
3-20-36 to 8-20-36 


Blank 
































thiazole in mill-scaled pipe 


20 Ib./25,000 bbi. 
3-20-36 to 8-20-36 














°¢ Coa gq or el’ 7 
i wet Yond echt a . 








Fig. 6—A-B-C-D-F—Phillips pipe-line corrosion inhibitor tests 
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Fig. 7—Sketch of MBT feeding unit 


alyses showed that in the beginning very little 
inhibitor reached even the first pumping station, 
a distance of 14 miles. With continued introduc: 
tion of the material, however, the distance traveled 
seemed to increase steadily until about 100 miles 
of the line was afforded protection. It was found, 
too, that in certain slugs of gasoline the inhibitor 
disappeared much more slowly than in other ship- 
ments. A great amount of investigative work has 
been done on this phase of the problem, some of 
the results being mentioned below. 

The life of the inhibitor depends to a great 


extent on the kind and source of gasoline and on 
the method of sweetening. For example, in lab- 
oratory tests the mercaptobenzothiazole life period 
in West Texas cracked gasoline which has been 
doctor treated is frequently as short as 1 day and 
seldom more than 3 days. West Texas natural 
gasoline, also doctor treated, has usually shown 
a life period of 4 days or less. On the other hand, 
Mid-Continent natural gasoline may show as much 
as 60 or 70 per cent of the inhibitor to be present 
after as much as 7 days. Mid-Continent refinery 
gasolines have longer life periods than similar 


stocks from West Texas crudes. If copper sweet. 
ening is employed instead of doctor treating, the 
mercaptobenzothiazole life period is usually ratp. 
er markedly increased in laboratory tests. Typical 
results are shown in Tables 3 and 4. 


TABLE 3—A COMPARISON OF THE RATE OF DECom. 
POSITION OF MERCAPTOBENZOTHIAZOLE IN Doc. 
TOR AND COPPER-TREATED NATURAL GASOLINE 


Per cent of original amount present 








after storage 
a 
v Sin SUI os, 
Days 
Sa eee es 8 67s 
Doctor sweetened 80 70 .. 40 aS 
Copper sweetened 80 80 .. 60 40 20 10 9 


TABLE 4—A COMPARISON OF THE RATE OF DECOM. 
POSITION OF MERCAPTOBENZOTHIAZOLE IN DOC. 
TOR AND COPPER-TREATED NATURAL GASOLINE 


Per cent of original amount 
present after storage 
si si ibanes ARF 


Days——____ 
Series 1— es. ew «6S lg 
0 aa are . 80 5 10 0 
Copper ......... ©... 80 60 45 20 0 
ries 2— 
Doctor ... = . 80 40 10 OO. 
Copper . ; 80 75 40 10 0 


These laboratory results seem to indicate that 
the presence of polysulfides in doctor-treated gaso- 
lines is an important factor influencing the rapid 
decomposition of mercaptobenzothiazole in gaso- 
line stocks treated by the doctor method. 

In addition to the method of sweetening em. 
ployed on the gasoline, other important factors 
are pipe-line sludge and those oxidation prod- 
ucts present in cracked gasoline, such as peroxides 
and gum-forming constituents. Table 5 shows that 
the more stable sulfur compounds such as the 
mono sulfides and disulfides have very little or 
no effect on the mercaptobenzothiazole. Hydro- 
gen peroxide oxidizes it almost instantly and 
organic peroxides also react rather rapidly. 

Since the amount of inhibitor is so small and 
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the impurities in the gasoline so greatly influence 
its life period, it is impossible to draw general 
conclusions which would be adaptable to gasoline 
pipe lines in general. It should be possible, how- 
ever, after. suitable investigative work to deter- 
mine the amount of inhibitor which should be 
added to any particular pipe line. 


TABLE 5—RATE OF DECOMPOSITION OF MERCAPTO- 
BENZOTHIAZOLE IN REFERENCE FUEL CONTAIN- 
ING VARIOUS SULFUR COMPOUNDS 


Per cent of orig- 
inal amount 
present after 


storage 
—Days——-, 
Reference fuel plus— 0 
(A) Methyl sulfide. 0.25% ........... 95 80 
(B) Free sulfur, 0.5% ............... 95 90 80 
(C) Ethyl sulfide, 0.25% ............ oo. 75 80 
(D) Ethyl disulfide, 0.25% .......... 95. 75 25 
(E) Ethyl sulfide and disulfide, <0.5% .. .. 75 50 
(F) Ethyl sulfide and free sulfur, 
QO Poni cs fk ckesien eb odaeed i re 75 80 
(G) Ethyl disulfide and free sulfur, 
<0. aay ener pamene wie < Piet ghar > 75 80 


polysulfide), 0.5% .............. 90 .. 50 20 
() Ethyl trisulfide, 0.25% |°.-.....) .. 90 50 


Pipe-Line Test Bars 


As a means for observing the state of the line, 
test bars were inserted in the Phillips pipe line 
at carefully selected points. The test specimens 
used consisted of a strip of steel of the same com- 
position as the pipe supported in a vertical posi- 
tion inside the line. The engineering details of 
the specimen and the method of placing it in the 





Fig. 8—Details of corrosion-testing device 


line will be found in the accompanying drawing. 
(Fig. 8.) These test devices have been located 
in the entire line at approximately 20-mile inter- 
vals. By removing and examining them from 
time to time it is possible to get information about 
internal pipe-line conditions. 


By a correlation of the results of analysis and 
observation of condition of the test bars over a 
period of 18 months’ operation of the original 
feeding unit, it was found that the mercapto- 
benzothiazole was being carried a distance of 
about 100 miles. Small amounts of mercaptoben- 
zothiazole could be detected in the gasoline at 
this distance and the test bars in this area were 
less attacked by rust than those beyond this sec- 
tion, the ones nearer the inhibitor feeding station 
being covered by a smooth greenish yellow film. 

In view of this information a second inhibitor- 
feeding unit operating in an identical manner 
with the original unit was installed 110 miles 
from the inlet terminal of the line. At the present 
time, it is believed that these two feeding units 
are sufficient to provide the beneficial results of 
the inhibitor over the desired section of this 
Pipe line, 
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Oil-Country Tubular Goods 


(Continued from Page 103) 


the line of thought used by Euler, Tetmajer, and 
others, to explain the buckling of long slender 
columns. 

This writer has followed very closely the work 
of William Howard Clapp, of California Institute 
of Technology, in his long-column work. Clapp 
does not find it necessary to throw away the 
fundamental concept that permanent deformation 
does require exceeding the elastic limit of the 
material. In fact, he demonstrates at what point 
the elastic limit is exceeded. 

It seems to this writer that, except for Clapp’s 
work, we are getting entangled hopelessly in such 
unorthodox concepts as “reduced yield strength,” 
“critical stresses lower than the yield strength,” 


“reduced modulus of elasticity,” etc. These terms 
imply that just because a given piece of steel is 
in tubular form, instead of fabricated into round 
or flat test bars, its elastic properties are differ- 
ent. In fact, the implication is that a test piece 
machined out of the side wall of a piece of oil- 
well casing would exhibit a different proportion- 
al limit, a different modulus, elastic limit, and 
yield strength than if the entire tube were sub- 
jected to collapsing pressure. 

The author contends that our failure to find a 
simple, rational, relation between stress, pressure, 
and the tube proportions does not mean that no 
relationship exists. He also contends that the in- 
jection of these trick phrases and terms merely 
tends to confuse, rather than to help, the issue. 
Photoelastic evidence. 


It was hoped that a fairly complete photoelastic 
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stress-analysis study would be ready for this dis. 
cussion; but we found that some of the diffi. 
culties in producing pure hoop stress, pure bend. 
ing stress, and a combination of the two were aj. 
most insurmountable. It is hoped that a bette; 
representation from this angle will be ready at a 
later date. 


Combined hoop and bending-stress formula. 

At any rate, if we can evaluate these bending 
and hoop stresses properly, we should be able to 
add them ‘vectorially and establish the most in. 
tense stress in terms of the tube proportions, anq 
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Fig. 5—Bending-stress-formula curves 


determine the pressure which will generate this 
stress. Such a procedure should bridge the range 
of tube proportions in which we are interested. 
In this connection, it should be kept in mind that 
any residual stresses either will add to or will de- 
tract from our result. 

Because this writer is loyal to the maximum- 
strain energy theory, the hoop-stress formula he 
must select is: 





2(1+u)k*+2(1—n) 








Sx=P (1)? 
Where: 
Sxu=the hoop stress. 
D 
t 
k= 
aE 


The big problem in this derivation is to get the 
pure bending stress that can be added to the hoop 
stress above, and relate these stresses directly to 
the tube proportions. 

Of all of the investigators in this problem, the 
French mathematician, J. A. C. H. Bresse,’ as 


2.706 
% 
WHERE 
*YIELO STRENGTH 
* OUTSIDE DIAMETER, INCHES 
* WALL THICKNESS, INCHES 


~0.043) s 


COLLAPSING PRESSURE ,L8. PER SO. IN. 
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ohren-Werke formula 
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iffi. early aS 1850 attacked this problem from the is an abrupt elbow in the curve, and at D/t = 40 This has been done for the three grades of cas- 
nd- most useful angle. He found that the bending the stress is up to 30,000 Ib. per sq. in., whereas ing now regularly being supplied under A.P.I. 
» al- stress in a hollow right circular cylinder, very at 40.5 the curve rises almost perpendicularly. Standards No. 5-A (see Fig. 9). 
tter slightly out-of-round, when subject to external This means that, when one has a tube with a D/t It will be noted that the curves come very close 
at a pressure, Was: of 40.5, it makes little, if any, difference how high indeed to those established by Mr. Dunn, who 
3Pa?e* the yield strength is above 50,000 Ib. per sq. in. stuck to the test data regardless of the many the- 
“—e ot? If any one of these constant-pressure curves is ories that were thrown at him. 
ling followed up to the proper D/t value, it also will They approach, although they do not precisely 


m. where a is the maximum radius, and e is the fa’ go practically straight up. coincide with, the so-called "elastic curve” at ap- 


miliar ee ee » poems ye ellip — in- The easiest way to arrive at a constant-stress propriate values of D/t for each grade. And they 
creases —as it Goes with increasing external pres: curve is to take this family of constant-pressure all wind up together somewhere in the region of 


sure—the eoragrare: - ipeiiy . has the following curves and select the stress desired (eg. the D/t = 40. 
relation to the infinitesimal original value e,: 






















































































































































































a yield strength of the steel in question), and fol- Checking the region between D/t = 16 to 32, in 
wwe eo" low that stress straight across the various pres- which this curve is partly above and partly be- 
+—| (a 1-35 ( t y sure curves. The D/t value for the intersection low Mr. Dunn’s curves, it was found that all the 
2E\ D of these pressure curves with a constant stress collapse pressures—when residual stresses were 
Pp 
|_| Hence, according to Bresse: will permit you to plot the curve of collapse pres- low—reported by Mr. Frame’ in his paper “Casing 
= g 3EPD*e.? sure for any grade of steel. Setting Depths Are Not Assured by Physical 
aa 
i EB 
2 Sl — 
|_| st'|1—35 ( . ) | 
1S The right-hand term in the denominator of this 
expression resembles our series of bending-stress 
| a formulas so closely that it is obvious how Bresse 
ToT arrived at this conclusion. 
i ome a®—b? 
— As e,? = ———, we can get to the tube propor- 
a’® rere ssl 
| tions very easily. In fact, it can be shown by vec- Alh-COOLED s 
r tors that when a*—b* = t?/2, these bending stresses There are many types of oil field 
7 really begin to take hold. equipment that must be trans- 
This makes the bending stress alone, by follow- ported from job to job. Where 
ing Bresse, and by introducing the concepts of lightweight is an essential feature 
the maximum-strain energy theory: Wisconsin air-cooled engines al- 
“ SEP ways get the call. 
10 wii D . ee 
. ssiaihinia aie WRITE To 
The total stress is, therefore: Q 
3 see 20a I= A) 
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ange : 
te plus or minus any residual stress. 
int This equation looks rather formidable; but, as 
1 de- mentioned previously, perhaps a simple relation 
that is accurate is hard to find. And also, perhaps, oa 4) ¥ 
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some clever individual will uncover a more sim- 
1B ple relation that will be accurate enough. 
Results from use of this formula. ° . : 
Using this equation, we have plotted a family e Reilly Coatings give positive and dependable protection 
of curves showing the relation of a constant pres- of oil pipe lines against rust, corrosion, abrasion and the 
Sure to stress and the D/t ratio (see Fig. 8). These effects of extreme temperature changes. Write for booklet — 
if ae should be very interesting. They show describing these coatings and their ec ical application. 
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Properties of the Steel,” as well as all the data 
from our own company, fall above (or directly 
on) these new curves—although in the region 
where this curve is below Mr. Dunn’s, the ma- 
jority of tests fall below his curve, i.e., between 
the two curves. 

In connection with Frame’s data, it was found 
that when the residual stress as reported by 
Frame was fairly high, the stress as calculated 
by this new formula, plus Frame’s residual stress, 
checks fairly closely with the yield strength in 
compression. This writer does not agree with 
Mr. Frame in his method of determining residual 


stress—but is not making a point of the matter, , 


because he has no better method to suggest. How- 
ever, of all the residual stresses reported by Mr. 
Frame, those having sizable values have the best 
chance of being uniform and accurate. 


Effect on setting depths. 
You will note that, in this new formula, stress 
and pressure are not directly in proportion. As a 


matter of fact, they are apparently not directly 
in proportion according to Dunn, nor according 
to Jasper’s data, 

Safety factors—and, therefore, safe setting 
depths—must be based on stress, not pressure. 
Let us take, as an example, a steel that has an 
established average yield strength of 65,000 Ib. per 
sq. in. Refer now to the constant-pressure curves 
shown in Fig. 8, and locate the points where 
32,500 Ib. per sq. in. stress crosses these constant- 
pressure curves; you will have the pressure neces- 
sary to produce half the yield stress of this J-55 
casing. These values are plotted as Curve 1 in 
Fig. 10. Twice the pressures determined by this 
constant-stress curve then will be the setting 
depth in feet for a factor of safety of 2 with 72 
lb. of mud. This curve (4), as you will note, comes 
uncomfortably close to the pressure necessary to 
collapse the tube, when D/t ratios around 40 are 
considered. 

The writer has drawn in another curve (3), 
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which he considers to be the most reasonable go. 
lution. In this curve, which virtually splits the 
difference between the. old system and the one 
here proposed, the stress varies from 10,000 }p, 
per sq. in. (a factor of safety of 6%) at D/t = 4 
to a stress of 32,500 lb. per sq. in. (a factor of 
safety of 2) at D/t = 10. 

It is surprising, indeed, how closely this re 
sembles Stewart’s original curve for Grade D ma. 
terial. Perhaps, in view of the long period of prac. 
tically perfect results that we have had using 
Stewart's curve (see Fig. 11) with this same type 
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Fig. 8—Constant-pre 





ure curves 


of steel, it may have seemed strange to some that 
any downward revision was in order. This writer, 
for one, is beginning to think that our success 
was not all just good luck, and the downward 
revision was foisted on us by the injection of a 
too hurried analysis of the collapse problem. 


Cold working. 

One thing more: If, at any point on the inner 
surface of the pipe, residual compressive stresses 
exist, the collapsing forces will search out such 
spots; and regardless of whether a split ring 
opens or closes due to the existence of larger 
stresses located at other points on the inner or 
outer surface of the pipe, the collapsing strength 
of the pipe will suffer. 

We had hoped to complete our photoelastic 
studies indicating how unfavorable, localized 
stresses can exist in a tube that has been cold- 
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Fig. 9—Comparison of curves 


worked. They are bound to be present if the 
shape of the pipe is appreciably out-of-round be 
fore cold working, or gets intd such a shape dur 
ing the cold-working process. 
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mentioned, together with some whose work it 
did not seem necessary to review in this paper.’* 


Conclusions 


In conclusion it is submitted that: 

1. Within the range of casing sizes and weights, 
it is necessary to combine both hoop and bending 
stresses to get a usable solution to the collapse 
problem. This paper suggests one method of do- 
ing this, using relations already derived. (In fact, 
some of the work was done nearly 90 years ago.) 
The equation suggested is complex and cumber- 
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RATIO OF OUTSIDE DIAMETER TO THICKNESS 


Fig. 10—Collapse data on A.P.I. Grade ]-55 


some; but, by means of graphic solutions, it 
should not place any burden on the engineers 
who need to use it. 

2. The use of a rational, fairly accurate rela- 
tion between stress, pressure, and tube propor- 
tions makes it possible to predict the effect of 
residual stresses, and even may make it possible 
to estimate these residual stresses from the col- 
lapse pressure, if the tube proportions and yield 
strength in compression are known. 

3. The use of such a rational, fairly accurate 
relation between stress, pressure, and tube pro- 
portions makes it possible to revise our setting 
depths; because pressure and stress are not di- 
rectly in proportion, and half the pressure may 
(and does in most cases) result in less than half 
the stress. It is recommended that the setting 
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RATIO OF OUTSIDE DIAMETER TO THICKNESS % 


Fig. 11—Comparison with Stewart's formula 


depth be determined by applying the desired 
safety factor to the yield stress of the grade of 
steel in question; that the pressure at this stress 
be determined; and that this pressure be corrected 
according to the method outlined in Fig. 10. 
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BOOKS 


TWO STRIKES AND OUT. Edited by William E. Me- 
Mahon. 156 pp. Garden City, N. Y.: Country LAfe 
Press. $1. 


Not baseball, but Mexican confiscation of foreign- 
owned oil properties, is the subject of this book. The 
editor of the work was for nearly 20 years a resident 
of Mexico, the last six of which he was head of the 
legal department of Huasteca Petroleum Co. The fore- 
part of the book discusses the Mexican background, 
then launches into a discourse on the American pio 
neers, labor and politics, and then into the seizure of 
the oil industry by President Cardenas. 








walking 
at 3% 
months 







NEW OTIS REMOVABLE BOTTOM HOLE 
REGULATOR MAKES SENSATIONAL 
STRIDES IN THE SOUTHWEST. 


Otis Removable Bottom Hole Reg- 


clothes—around 
the first of August of this year. It has 
grown by leaps and bounds as one 
Southwestern field after another—the 
Gulf Coast, East Texas, South Texas, 
West Texas, New Mexico, Louisiana— 
has accepted it with open arms. You 
might say the new Otis Removable Bot- 
tom Hole Regulator is walking—at 31 
months. 


There is no reason why the Regulator 
should be confined to the Southwest. It 
has just been successfully introduced 
into Kansas. And other fields should fol- 
low in rapid order because its improve- 
ments are many. 


The Otis Removable Bottom Hole Regu- 
lator adds surface controlled rate of pro- 
duction to the advantages of bottom hole 
choking. It safely reduces tubing flow- 
ing pressures. And it positively elim- 
inates freezing at any rate of production. 
In short, it is the safest and most eco- 
nomical device built for variable control 
of high pressure withdrawals. 


CALL TODAY 


Look in the yellow pages 
of your telephone direc- 


ap = 


un 
Kilt ye 





‘ tory under “Oil Field 
“Dont At! OTIS | Service” for nearest Otis 
- = representative. 


OTIS PRESSURE CONTROL, Inc. 


DALLAS, TEXAS 


Branches: OKLAHOMA CITY, OKLA. « HOUSTON, TEXAS e HOBBS, NEW MEXICO 
Export Office: 74 Trinity Place, New York, N. Y. 
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First Major Reduction Made in Crude 


Runs to Mid-Continent Refineries 


agecneagtidorongl refiners will reduce crude 
runs to stills by more than 11,000 bbl. daily 
during November, according to estimates received 
early this month. This marks the first substantial 
reduction in crude runs for many months, the total 
estimated daily runs being reported as 535,955 bbl. 
However, the comparable figure for last year was 
524,035 bbl. s 


Oklahoma 


Oklahoma refiners report a reduction of 1,895 
bbl. daily with a total of 153,700 bbl. for the month, 
compared with 155,595 bbl. in October. The Bell Oil 

* & Gas Co., Ben Franklin Refining Co., Black Gold 
Refining Co., and the Phillips Petroleum Co. plant 
at Okmulgee all show increases in crude runs but 
are more than offset by decreases at the following 
refineries: Cities Service Oil Co., Ponca City, from 
9,000 bbl. to 8,300 bbl.; Continental Oil Co., Ponca 
City, from 21,000 to 19,500 bbl.; Rock Island Refin- 
ing Co., Beckett, from 6,200 bbl. to 6,000 bbl.; Tide 
Water Oil Co.’s plant at Drumright, from 12,000 bbl. 
to 11,000 bbl.; and the Wilcox Refining Co. plant 
at Bristow which was reduced 500 bbl. daily. The 
Ben Franklin Refining Co. has just completed its 
new 1,000-bbl. Dubbs cracking unit. Crude runs 
were increased by 500 bbl. daily after the new unit 
was placed on stream. 


Kansas refineries again show a slight increase 
in crude runs. Total estimated daily crude runs 
for the month are shown as 128,100 bbl. compared 
with 127,975 bbl. in October. Refineries increasing 
crude runs and the amount were: Barnsdall at 
Wichita, 500 bbl.; El Dorado Refining Co., Eldo- 
rado, 500 bbl.; Kanotex Refining Co. at Arkansas 
City, 1,000 bbl.; and the Phillips Petroleum Co. at 
Kansas City, 675 bbl. The Socony-Vacuum Oil Co. 
refinery at Augusta reduced its runs by 2,000 bbl. 
per day. 

North Central Texas 


In the North Central Texas area crude runs 





Mid-Continent Crude Runs 
Average Daily Barrels 


(Advance estimate compiled by 
The Oil and Gas Journal) 


1937 1938 1939 


January 531,535 529,710 503,405 
February 541,790 507,985 494,910 
March ... 533,875 491,935 497,180 
April iaike 558,385 532,120 523,535 
May oes SCE -SalalD. BeaSgo 
June Giles 593,625 540,005 541,090 
Reber cera os, dist, «scnbeaeee 605,640 557,520 550,755 
August 624,475 554,810 556,095 
September 625,485 555,695 550,830 
October 619,210 531,325 547,725 
November 592,170 524,035 535,955 
December 544,040 503,530 


Operations by Refinery Districts 
Daily crude ruhs 
Nov. Oct. Decr. 


Arkansas 27,300 27,900 600 
East Texas 44,500 48,100 3,609 
Kansas 128,100 127,975 *125 
N. Central Texas 38,680 37,255 °1,425 
North Louisiana . 40,900 47,100 6,200 
Oklahoma 153,700 155,595 1,895 
Southwest Texas . 17,800 18,100 300 
W. Texas Panhandle 984,975 85,700 725 

Total . ee 535,955 547,725 11,770 


"Increase. 











show an increase of 1,425 bbl. daily, with a total 
of 38,680 bbl. daily compared with 37,255 bbl. in 
October. Although several of the smaller plants 
have cut their crude runs, the following increases 


have more than offset these: La Salle Petroleum 
Corp. at Burkburnett increased its runs 300 bbl.: 
Magnolia Petroleum Co., Fort Worth, 100 bbl. 
Olney Oil & Refining Co., North Olney, by 800 bbl: 
and the Panhandle Refining Co. at Wichita Falls 
by 500 bbl. 


North Louisiana-Arkansas 


In North Louisiana estimated daily crude runs 
to stills were cut back by 6,200 bbl. for a total of 
40,900 bbl. The Texas Co, plant at Shreveport 
closed October 23 and will not reopen until next 
fall. This plant is operated for only a few weeks 
in the late summer and early fall to fill fuel-oil 
orders. The revamped plant of the Pennant Refin- 
ing Co. at Princeton, La., is now on regular oper- 
ation, running 500 bbl. of Bellevue crude to stills 
daily, making lubricating oils and some gas oil and 
asphalt. 


Of the six refineries reporting from Arkansas, 
three of them have lowered crude schedules for 
November and have reduced the total for the month 
by 600 bbl. compared with October. 


East Texas 


East Texas crude runs have declined 3,600 bbl. 
in November with the total reported as 44,500 bbl. 
Reductions were general over the entire area, al- 
though increases were made at the Premier, East 
Texas, Hurricane, and Gladewater plants, the latter 
now being operated by H. F. Richardson. The 
Paluxy Asphalt Co., of Talco, has closed its plant 
and operations are not expected to be resumed soon. 
Several of the Paluxy personnel have become affil- 
iated with the Talco Asphalt & Refining Co. at 
Mount Pleasant. 


West Texas 


In the West Texas and Panhandle area a general 
reduction is shown at most plants. The Panhandle 
Refining Co. at Kings Mill ran 1,400 bbl. daily for 
the first 7 days of the month and then shut down. 


Estimated Daily Average Mid-Continent Refinery Crude Runs for November 


OKLAHOMA 
Day Av. dly. runs—, 
capacity Nov. Oct, 


Company and location— 
Andergon-Prichard Ref. Corp., 
SE Ee mee 8,000 6,500 6,500 
ll 4: Ref. Corp., Barnsdall 5,000 4,000 4,000 
Bell Oil & Gas Co., Granfield. 5,000 3,000 2,660 
— ee Ref, Co., Ard- 
GE Pike ree 5,000 4,000 3,500 


Stade ihwrew Res Wis. Homey 2,500 2,000 1,800 


Pm lin Ref. Co., Enid . 16,000 15,000 15,000 
— "Geevien Oil Co., Okmul- 

sass Gara bse kaze 4,000 ¢*} (*) 
Cities Service Oil Co., Ponca 

AEN eee eke rere 12,000 8,300 9,000 

Continental Oil Co., Ponca City 28,000 19,500 21,000 
Cush: Ref. & Gasoline Co., 

SAR. ive aes Cie «0 4,200 3,500 3,500 

Deep Rock Oil Corp., Cushing 10,000 9,000 9,000 
a Oil Ref. Co., Cleve- 

eats dies a 4a os <9. 6,000 5,000 5,000 
Mid-Continent Pet. Corp., West 

BE Seine a hie Eb chs Hes oes 35,000 21,000 21,000 

Ohio Oil Co., Bristow ........ 5,000 2,500 2,500 

Phillips Pet. Co Okmulgee |. 8000 $700 t675 

hal ee , , , 

Gasoline Co., Okla- 

eo Ramee 500 400 400 

Rock Island Ref. Co., Beckett 6,500 6,000 6,200 

Sinclair Ref. on Sand Springs 6,000 4,500 4,500 

Sun Oil Co., Yale ............ 5,000 1,500 1,500 

Sunray Oil Con ‘allen Shwe teid 7,000 3,600 3,660 
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eter | r7Av. dly. runs—, 
Company and lovation— — ty Nov. 

Texas Co., West Tulsa ... 16,000 11,000 
Tide Water Oil Co., Drumright 12,000 11,000 


Wilcox Ref. Division, Bristow 5,000 4,000 4,500 





Total . : sa fs) 214,700 153,700 155,595 
*Shut down. 
KANSAS 

Anco Ref. Co., Garnett ....... 500 450 450 
Barnsdall Ref. Co., Wichita .. 5,000 5,000 4,500 
Bay Pet. Co., McPherson .... 4,000 3,000 3,000 
Chanute Ref. Co., Chanute .. 1,000 1,000 1,000 
Derby Oil Co., Wichita ....... 8,000 6,500 6,500 
El Dorado Ref, Co., Eldorado 5,000 4,500 4,000 
Falcon Ref. Co., Inc., Great 

Bend . 1,000 1,500 1,500 
Globe Oil & Ref. Co., MePher- 

son 15,000 15,000 15,000 
Kanotex Ref. Co., Arkansas 


City .. ; oa 12,000 7,000 6,000 
National Ref. Co., Coffeyville 000 


8, 5,000 5,000 
Pet. Products Co., Chanute .. 1,250 1,750 1,750 
Phillips Pet. Co., Kansas City 23,000 16,000 15,325 
Roper Pet. Co., Parsons ..... 750 400 450 


Shallow Water Ref. Co., Scott 
> RE Races ars Or 2,000 1,000 1,000 
Sinclair Ref. Co., Coffeyville... 12,000 8,500 oe 


Sinclair Ref. Co., Argentine: . 11,000 8,500 ,500 
Skelly Oil Co., Eldorado . . . 23,000 20,000 20,000 
Socony-Vacuum Oil Co., Inc., 

Augusta weeeeees+. 20,000 13,000 15,000 


Daily Av. dly. > 





Company and location— capacity Nov. Oc 
Standard Oil Co. euanneds 

Neodesha ......... 7,500 7,000 7,000 
Vickers Pet. Co., Potwin .. 4,000 3,000 3,500 

ECG Wile cute ies ..164,000 128,100 127,975 

*Shut down. 


NORTH LOUISIANA 


Arkansas Fuel Oil wre Bos- 








sier City . sacees BOO 20,000 20,000 
i Pipe Line Co., ’ Shreve- 
BE AS ak Kile aa oorik 6 12,500 6,000 6,000 
Bayou State Oil Corp.,  Hoss- 
SP SOC ee 750 600 600 
Bast  Wieaiee Ref. Co., Sandra. 7,000 (*) (*) 
Pennant Ref. Co., Princeton . 750 500 500 
Premier Oil Ref. Co. of Texas, 
Cotton Valley .... .. .... 3,500 2,800 2,800 
Rodessa Oil & Ref. yn emt 
Cedar Grove . 12,000 8,500 8,500 
Stanolind Oil & Ref. Co., Su- 
perior ..... esas. Bee 2,500 2,200 
Texas Co. Shreveport ....... 7,000 (*) 6,500 
(eee ee . 73,500 40,900 47,100 
*Shut down. 5 
ARKANSAS 


Berry Asphalt Co., Waterloo. 2,000 1,100 1,300 
Henry H. Cross, Smackover.. 6,000 3,000 3,300 
Lion Oil Ref. Co., El Dorado.. 17,000 13,000 13,000 
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Dail Av. dly. runs—, 





Company and location— capacity Nov. Oct. n + 
Macmillan Pet. Corp., Norphlet 2,500 2,000 2,000 uipme 
Maot Ref. Co., El Dorado .... 10,000 8,000 _ 8,100 ing EG 
Stephens Ref. Co., Stephens. . 700 200 200 te co ol 
Sth ees a. Seas 38,200 27,300 27,900 tg f Wa 
: 
, NORTH CENTRAL TEXAS : G EF ou d 
paird Refining Co., Baird... 1,500 1,200 1,200 reater f : icienc y an 
Bryson Pipe Line & Refining 
Co., a. ee ye a4 ae E “ W C * 
Bryson Ref, Co., Inc., Bryson j rr | - = 
Coleman Ref. Co., Coleman .. 1,000 400 400 . o n oe y i n t 4 r 1°) 0 i n ie .o) r Vv e r y 


Continental Oil Co., Wichita 


coven Bet, Corp. Grabain’: 3000 “950 “ane Phase of the Oil and Gas Industry 








Gratex Ref. Co., Graham ... 300 300 300 
Guif Oil Corp., Fort Worth.. 8,000 6,000 6,000 
Hightower Oil & Ref. Corp., 
Brownwood Pay ees 750 (*) (*) 
Jacksboro Ref. Co., Jacksboro 400 250 250 
um La Salle Pet. Corp., Burkbur- 
i] eeE iret ae a. ole. K Mase 3,000 1,300 1,000 
P Magnolia Pet. Co., Fort Worth 7,500 5,300 5,200 
yl; Muenster Ref. Co., Muenster 1,800 800 1,000 
YL: North Texas Ref. Co., Gaines- 
* ville Oo ev al egtkek aoe aaa 600 300 300 
ills Ohio Oil Co., Fort Worth .. 5,000 4,000 4,000 
Olney Oil & Ref. Co., North 
Olney PRET SS — Loe er 
Paluxy Asphalt Co., Mankins 1, 1,200 1,200 
Panhandle Ref. Co., Wichita “ a itie adi This er Ind 
Falls hea aa aa 4, a J Tecy: 
Panhandle Ref. Co., Lueders. 1,500 850 875 cling se: 
uns Taylor Ref. Co., Taylor ...... 1,000 600 600 
f Texas Pacific Coal & Oil Co., 
% Pee. «osc s Sacer 800 600 600 
ort w. T. Waggoner est., Vernon 6,000 3,500 3,500 
ext Total .... 62,350 38,680 37,255 
eks eS; 
s ‘Shut down. Vi 
-oil Marley su li er water c sed 
ingly | Ppiles the correct type ’ 
fin. EAST TEXAS Y low initial and operating co ‘a surpris- 
pm Beacon Oil & Ref. Co., Hen- c li . st. 
ills derson .... Lees gee: ae (*) (*) aiiina MARLE 
; Danciger Refs., Inc., Longview 6,000 (*) (*) Y En 1 , 
and East Texas Ref. Corp., Long- g neer: 
view 5 0 9s 4:9 CaaS . 6,000 4,400 2,500 
Gladewater Ref. Co., Glade 
sas, water ... 3,000 2,500 1,500 
Hurricane Pet. Corp., Overton 5,000 4,000 3,700 
for Hurricane Pet. Corp., Arp. ... 3,300 2,200 2,800 
nth Independent Ref. Co., Arp. ... 3,500 2,200 2,500 
Lynch Ref. Co., Kilgore ...... 3,000 2,500 2,500 
Magnolia Pet. Co., Corsicana 5,000 4,500 4,500 
McMurrey Ref. Co., Tyler 10,000 3,500 4,000 
Model Oil & Ref. Co., Kilgore. 2,000 (*) 2,500 
Paluxy Asphalt Co., Talco 5,000 (*) 2,500 
Premier Oil Ref. of Texas, 
bbl. Greggtown 4,000 2,900 2,800 
Talco Asphalt & Ref. Co., 
bbl. Mount Pleasant coe 7,500 5,000 5,000 
al- Texas Co., Dallas Hele tie'a ee 8,000 8,000 
rs Tower Ref. Co., Overton .. 3,500 (*) (*) 
Dast Travis, M. M., Inc., Kilgore 4,000 2,800 3,300 
tter Total .. 91,300 44,500 48,100 
: he ‘Shut down. 
lant 
ees WEST TEXAS AND PANHANDLE 
f fil Aero Gas & Ref. Co., Fort 
- Dockseth:. is: ge sas Se 350 300 300 
= Coltex Ref, Co., Colorado .... 12,500 8,000 8,000 
Cosden Oil Co., Big Spring ... 12,500 11,000 11,000 
Yanciger Refs., Inc., Pampa 6,500 5,000 5,500 
Danube Oil Corp., Borger .... 800 400 400 
Farmers Ref., Lubbock ..... 500 300 300 
eral Gulf Oil Corp., Sweetwater 7,000 6,200 6,200 
< Howard County Ref. Co., Big 
ndle Spring 2,000 1,000 000 


; " 1 
Motor Fuels Corp., Levelland 4,000 2,000 2,000 
1,200 


ror Moutray Oil Co., Hawley ..... 2 900 950 
wn. Onyx Ref. Corp., Hawley .... 3,000 1,500 1,500 
Payward Ref. Co., Shamrock 600 475 500 

Phillips Pet. Co., Borger ..... 35,000 26,700 25,800 

Post Refining Co., Rotan .... 800 450 500 


Shamrock Oil & Gas Corp., 





























* 7 
Sunray ee 3,000 2,000 2,200 F ( 
annie isd: cs. fomied. “eae a airfax and Marley Roads, Kansas City, Kansas 
fe amok Oil & Gas Corp., on 000 os B h elit A t . rs) . ° | Citi 
s— efors rLezs 1,6 3 1,000 
Oct. Standard Oli Co. of Texas, El ranc ices or gents in rincipa ites 
_ Paso ; . 14,000 8,500 8,400 
Star Light Ref. Co., Ballinger. 1,000 500 500 
Texas Co., El Paso .......... 2,000 1,600 1,600 
Texas Co., Amarillo ......... 6,000 4,000 3,500 
W estern Ref. Co., Fort Stock- ~ ‘ ‘ ri 
ton eae 750 50 
willocPei'co. wicker: 3908 2888 288]! There IS Something New Under the Sun 
7 ++. 119,900 84075” 4500 The oil industry has progressed at such a rapid pace that up till now no consistent editorial style 
0.000 SOUTH t AS has even been developed for writers, editors, compositors, printers. 
6 000 WEST TEX To those preparing papers for their professional societies, and those writing, editing, composing and 
a & Ref. Co., Sulli- om he pe proofreading material, whether advertising literature or editorial material, prepared especially for 
300 van City ye ay , 
600 Eggleston’ Oil ‘Products’ Go. the oil industry, The Oil and Gas Journal announces the 
500 Three Rivers ..... 1,000 1,000 1,000 
Humble Oil & Ref. Co., San 
2.200 roe ERE RR ee 5,000 3,500 3,500 
agnolia Pet. Co., Luling .... 8,000 5,000 5,200 
8,500 Pettus Oil & Ref. Co., Pettus. 1,000 800 900 
Phen Ref. Co., San Antonio 2,000 1,500 1,500 
2,200 Piaenix Ref. Co., Pettus ..... 900 750 750 A 128-page booklet, size 4%x6%, with contents including: Capitals and Italics: Spelling and Abbrevia- 
6 300 py Oil & Ref. Co., Som- ate ws oa tions; Numbers and Symbols; Word Division and Spacing: Compound Words; and Punctuation. A 
7 ‘ “hg omnes Ame a ON ’ lendid ee 6 
7.100 Rado Ref. & Prod. Co. Mc aos wdings oa og to the industry » @ book gaa have. Special by mail postpaid only 
pollen, Bee Saas pe Ca ees 800 500 500 copy. (Canada and foreign countries, . 
xas Co., San Antonio ...... 5,000 3,500 3,500 
~ Total... .....36700 17,800 18,100 THE OIL AND GAS JOURNAL, TULSA, OKLAHOMA 
3'300 “Shut down - 
3,000 
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Key Series 3600 Fit- 
tings which, although 
developed several years 
ago, are still found preferable on cer- 
tain types of tube-still constructions... 
as the Series 3600 Offset Elbow illus- 





The Key Series 7000 Fitting embodies 
all the latest developments in return 
bend construction — the result of Key 
Research for product improvement. 






unlocks the door to greater effi- 
ciency and reduced costs in refinery practice 


... because research and pioneering development are vital 
factors in the Key plant and represent an important part 
of the Key organization. Our metallurgical, chemical and 
designing engineers are constantly seeking to improve our 
products—to prolong their life in service...to simplify 


them ...and to give them greater efficiency. 


With modern facilities in our new chemical, metallurgical 
and testing laboratories we are prepared not only to con- 
tinue, but to expand the pioneering work to which we 


attribute our growth and success. 











ee 


* 


2781 McCasland Ave. ot tool tl. «+ * 


———1<, 
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KANSAS—One Barton County wildcat was showing as an Arbucklelime dis- Texas a gas and distillate pool was opened in Limestone County. The gas volume 


covery, another was near completion as a quartzite pool opener, and a third was was large, with a spray of dark-colored distillate. The Hull-Silk pool in Archer 
completed to open an Arbuckle area. Two discovery wells were completed in County has a prospective '%-mile extension, and Montague County’s Rogers & 
Rice County and a gas discovery was completed in Johnson County. The Zenith Rogers pool was extended on the west and south. Wildcats in Duval, Jim Hogg, 
pool in Stafford County was extended % mile eastward to within % mile of the Starr and Webb counties are showing favorable signs of oil. New sand dis- 
Reno County line. coveries and extensions were reported in the North Luby, Victoria and La Rosa 


fields. The Apco’s deep Ordovician pool in Pecos County was cut off on two 


OKLAHOMA—A Misener-sand well in the Dunn pool, Creek County, flowed sides by dry holes but was extended % mile southwesterly. 


2,350 bbl. of 45-gravity oil in 8 hours. A well on Cement townsite, Caddo County, 


made daily potential of 5,472 bbl., and a well elsewhere in the pool was com- LA-ARK-TEX—Calcasieu Parish in coastal Louisiana has good prospects of a 
pleted for potential of 3,362 bbl. Seven operations were started in Section 28-7-4, new pool in the 8,900-ft. horizon. The Barataria pool's first well in Jefferson 
St. Louis field, Pottawatomie County, after an old well was deepened and found Parish flowed 272 bbl. on its official test. In Columbia County, Arkansas, two 
good production in Wilcox sand. wildcats are close to critical depths. In Mississippi two wildcat locations were 


made in the Tinsley area in Yazoo County. Two wells in the Tinsley field were 

ILLINOIS—Devonian-lime production was found in the old Bartelso pool in close to completion. The well north of the discovery well showed salt water at 

Clinton County in the 2,400-ft. horizon, the first well starting at 30 bbl. per hour. 3,800 ft. and is coring ahead. Interest in the field was not as keen at the week end 
An important Devonian test in the Salem pool should be completed this week. as it had been earlier in the month. 


Mlinoi oducti howed ll increase the previous week. 
TRE TE UTS tee Rape Tae ee ee MICHIGAN—A 1,200-bbl. well in Redding Township, Clare County; a 235- 


TEXAS: Gulf Coast—A well in East Bay, Galveston County, is a prospective bbl. well in the old Wise field in Isabella County, and a 1,200-bbl. well in the 
pool opener. A 7,000-ft. wildcat will be drilled on Galveston Island. In eastern Walker pool were the best of last week's results. 
, 








Completions ia All Gields (Week Ended November 11, 1939) 
(Week Ended November 11, 1939) Outstanding Gields— Highlights 
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Ilinois, Indiana and Kentuchy 


By STAFF 
CORRESPONDENT 


CENTRALIA, Ill., Nov. 13.—Production in Illinois 
increased 2,379 bbl., or to 328,959 bbl. per day in the 
past week. Salem was credited with 179,178 bbl.; 
Louden with 68,922 bbl., an increase from Louden’s 
previous week’s figure of 65,079 bbl. 

Fifty-nine oil wells were completed in the state dur- 
ing the week and 15 dry holes. ‘The failures were 
one each in Fayette, Clark, Monroe, Wabash, Perry. 
Williamson and Johnon counties and two each in 
Lawrence, Marion, Jefferson and White counties. 

Louden field had 16 new oil wells with 6,949 bbl. 
initial production; St. James pool, 1 well, 107 bbl. 
The new Fairman pool in Marion County, 1 well, 156 
bbl.; Salem pool, 19 wells, 1,892 bbl., the initial produc- 
tion time varying from 1 hour to 24 hours; Jefferson 
County, 2 wells, 115 bbl.; Clay, 3 wells, 1,148 bbl.; 
Wabash, 9 wells, 1,533 bbl.; Washington, 3 wells, 79 
bbl.; White, 3 wells, 456 bbl.; Gallatin, 1 well, 93 bbl.; 
total new oil wells, 59, total initial production 12,548 
bbl. 

A Devonian-lime production discovered in the Bar- 
telso field in Clinton County was one of the important 
events of the past week. Paul Moseback and others’ 
No. 1-B Robbin, SW SE SE Section 5-1n-3w, found the 
lime pay at 2,421-31 ft., and the well started flowing 
30 bbl. per hour. Production in the other wells in 
the Bartelso pool is coming from Cypress sand. Town- 
lot leases in Bartelso were selling at around $20 a lot 
since the well came in. 

The Kingwood Oil Co.’s Devonian test in the Salem 
field found the lime at 3,345 ft. and drilled to 3,502 
ft. It was decided to complete the well with cable 
tools. Casing was set and the plug will be drilled some 
time this week. The well is in Section 20-2n-2e. This 
well is a somewhat disturbing factor, inasmuch as it 
may cause an extensive Devonian-lime play in the 
Salem field if it comes in a large producer. 

A large gas well, estimated from 20,000,000 to 30,000,- 
000 cu. ft. per day was completed in White County 
in Tatum’s No. 1 Auld in Section 23-6s-9e, in Walters- 
burg sand at 2,244-54 ft. Angle & Eason’s No. 2 Storms 
in Section 6-6s-9e, was reported to be good for 600 
bbl. of oil per day from Waltersburg sand topped at 
2,240 ft. 

There were 93 new operations in the state during 


the week. 
Completed Wells 


The completion report in detail, with initial produc 
tion representing 24 hours, unless otherwise stated, is 
as follows: 


Fayette County 

In the Louden field in Fayette County Carter Oil 
Co.’s No. 1 Huffman, SW SE NE Section 2-8n-3e, shot 
with 10 qt. at 1,603-06 ft. and acidized with 1,000 gal. 
and shot with 30 qt. at 1,532-44 ft., swabbed 318 bbl. 
through casing. Carter’s No. 9 Tom Wright, NE SW SE 
Section 20-8n-3e, shot with 10 qt. at 1,560-63 ft. and 
with 10 qt. at 1,461-64 ft., swabbed 216 bbl. through 
casing. Carter’s No. 1 Dial, SW SE NE Section 28-8n-3e, 
total depth 1,588 ft., plugged back to 1,547 ft. and shot 
with 40 qt. at 1,515-47 ft., flowed 1,056 bbl. of oil. 
Carter’s No. 8 Mills, SE SW SE Section 28-8n-8e, shot 
with 10 qt. at 1,579-82 ft., and with 30 qt. at 1,527-37 
ft., swabbed 1,000 bbl. through casing, producing from 
Paint Creek and Bethel sands. Jarvis’ No. 17 Sinclair, 
SW NW NE Section 29-8n-3e, shot with 20 qt. in Bethel 
sand and 1,495-1,510 ft., pumped 140 bbl. Carter Oil 
Co.’s No. 6 L. Cummings, NW NE SW Section 32-8n-3e, 
shot with 40, 10, and 40 qt. at 1,527-40 ft., flowed 690 
bbl. Carter’s No. 9 Cummings, SE SW NW Section 32- 
8n-3e, shot with 60 qt. at 1,559-78 ft. and with 40 at. 
at 1,534-47 ft., flowed 714 bbl. Carter’s No. 15 Ireland, 
total depth 1,574 ft., shot with 20 and 10 qt., flowed 
516 bbl. Carter’s No. 8 Tirrey, NE NE SW Section 32- 
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8n-3e, shot with 60 qt. at 1,530-53 ft., and with 20 qt. 
at 1,513-20 ft., flowed 570 bbl. Carter’s No. 6 Dial, NE 
NW NE Section 33-8n-3e, Cypress sand at 1,453-1,500 
ft., shot with 30 qt., at 1,490-1,500 ft., swabbed 318 bbl. 
Stewart’s No. 5 McCoy, NW SE NE Section 34-8n-3e, 
total depth 1,591 ft., pumped 15 bbl. of oil and 10 bbl. 
of water. Carter’s No. 10 H. Welker, SW SW SE Sec- 
tion 7-7n-3e, shot with 10 qt., total depth 1,577 ft., 
swabbed 140 bbl. Carter’s No. 7 McCormick, shot with 
60 qt. at 1,478-1,508 ft., swabbed 208 bbl. 

Robert Markham and others’ No. 1 Logue, NW NE 
SW Section 18-7n-3e, dry and abandoned at 1,649 ft., 
Paint Creek sand penetrated at 1,605-10 ft. Carter Oil 
Co.’s No. 9 I. Hobbs, SE SE NE Section 6-7n-3e, total 
depth 1,561 ft., shot twice with 15 qt., swabbed 120 
bbl. Carter’s No. 13 Hobbs, SE NW NE Section 6-7n-3e, 
total depth 1,578 ft., shot with 40 and 30 qt., swabbed 
484 bbl. Carter’s No. 7 Deal, SE NE NW Section 6-7n- 
3e, shot with 60 qt. at 1,478-97 ft., swabbed 444 bbl. 
through casing. 

In the St. James area, Fayette County, Ohio Oil Co.'s 
No. 2 J. Kistler, CWL NW¥% Section 31-6n-3e, pumped 
107 bbl., total depth 1,613 ft. 

In Bond County Bond Oil Co. deepened No. 1 Dres- 
ser, SW cor. NW NE NW Section 21-6n-4w, from 1,842 
ft. to pay at 1,848%-49 ft., total depth. The well 
pumped 20 bbl. in 8 hours with a small quantity of 
water. The well did not pump off. The owners pump 
it 8 hours a day and then shut down. 

In Clark County George B. Scherritt’s No. 1 Turner, 
SE SE NW Section 14-lin-l4w, dry and abandoned at 
860 ft. 

In Lawrence County Walter Payne’s No. 1 Patrick 
Brothers, NW cor. SW NE Section 28-4n-llw, dry and 
abandoned in Kirkwood sand at 1,545-81 ft., total depth 
2,520 ft. Hugill’s No. 1 Malone, 100 ft. from north and 
500 ft. from west lines of NE% Section 21-3n-14w, had 
Fredonia lime at 3,170 to 3,243 ft. It was dry and aban- 
doned. 


Marion County 


In a new pool discovered by Shell Oil Co., Inc.’s No. 
1 Lutz, NW NW SE Section 18-3n-le, between the San- 
doval and Patoka pools in Marion County, the discov- 
ery well, topped Benoist sand at 1,429 ft., and was shot 
with 3% qt. at 1,433-37 ft. It produced 156 bbl. of oil 
and 39 bbl. of water in 24 hours. The hole had been 
drilled to 1,442 ft. and plugged back to 1,439 ft. South- 
east of it in C SW SW Section 20-3n-le, Centralia Re- 
fining Co.’s No. 1 Henning had no showing of oil in 
Benoist sand at 1,559 ft., total depth 1,580 ft., and was 
abandoned. These wells were recorded in a previous 
issue. 

In the Sandoval field in Marion County Kingwood 
Oil Co.’s No. 1 Konrad, in Section 8-2n-le, was com- 
pleted at 1,500 ft. as a salt-water-disposal well. 

In the Salem field in Marion County Ohio Oil Co.’s 
No. 14 M. J. Young, SW cor. SE NW Section 20-2n-2e, 
had Benoist top at 1,793 ft. and Aux Vases top at 1,839 
ft., total depth 1,865 ft. It was shot with 60 qt. at 
1,806-60 ft. and flowed 40 bbl. in 2 hours. Ohio’s No. 23 
M. Young heirs, NW NE SW Section 20-2n-2e, McClosky 
lime at 1,972-90 ft. and 2,004-30 ft., flowed 297 bbl. 
naturally in 12 hours. Ohio’s No. 27 Lloyd, SW NW NE 
Section 33-2n-2e, McClosky at 1,986-2,002 ft. and 2,040- 
58 ft., acidized with 3,000 gal., pumped 75 bbl. Ohio’s 
No. 24 M. Young heirs, NW NE SW Section 20-2n-2e, 
shot with 60 qt. in Benoist sand at 1,796-1,817 ft., 
flowed 353 bbl. in 16 hours. Ohio's No. 26 M. Young 
heirs, NE NW SW Section 20-2n-2e, McClosky lime at 
intervals from 2,019 to 2,075 ft., acidized with 3,000 
gal., flowed 350 bbl. in 20 hours. Shell Oil Co., Inc.’s 
No. 10 Salem State Bank, NE NW SE Section 20-2n-2e, 
shot with 25 qt. at 1,840-58 ft., Aux Vases sand, pumped 
110 bbl. Texas Co.’s No. 2 Sweney, SE SW NW Section 
20-2n-2e, Benoist sand at 1,849-77 ft., pumped 28 bbl. 


Devonian Pool in Bartelso 
Is Illinois’ Feature Event 


in 3 hours, rated at 196 bbl. per day. Texas’ No. 3 
Sweney, NE SW NW Section 20-2n-2e, McClosky pays 
at 2,033-2,106 ft., pumped 33 bbl. in 3 hours, rated at 
231 bbl. per day. Texas’ No. 5 N. Shanafelt, SE NW 
NE Section 21-2n-2e, McClosky pays at 2,065-97 ft., 
flowed 30 bbl. in 3 hours, rated at 210 bbl. per day, 
Texas’ No. 11 Frederick, NW SW NW Section 29-2n-2e, 
shot in Benoist sand at 1,853-63 ft., flowed 33 bbl. in 
3 hours, rated at 231 bbl. per day. Texas’ No. 3 W. 
Frederich A, NE NW SW Section 29-2n-2e, McClosky 
lime at 1,920-55 ft., flowed 22 bbl. in 3 hours, rated at 
154 bbl. per day. Texas’ No. 17 Frederich A, McClosky 
at 1,930-56 ft., flowed 36 bbl. in 3 hours, rated at 252 
bbl. per day. Texas’ No. 4 L. Maxwell B, SE NE SE 
Section 30-2n-2e, McClosky at 1,940-53 ft. and 1,970-80 
ft., flowed 70 bbl. in 3 hours, rated at 490 bbl. per 
day. Texas’ No. 9 Wayman, C S% NE NE Section 31- 
2n-2e, McClosky pay streaks at 1,926-70 ft., flowed 195 
bbl. in 3 hours, rated at 1,365 bbl. per day. Texas’ No. 
10 K. Wayman, C W% SW NE Section 31-2n-2e, Mc- 
Closky top at 1,909 ft., total depth 1,990 ft., flowed 102 
bbl. in 3 hours, rated at 714 bbl. per day. 

Blalock & Thorp’s No. 1 Robinson, NE cor. NW SE 
SE Section 8-2n-le, in the Sandoval field, Devonian 
lime at 3,080 ft., total depth 3,133 ft., dry and aban- 
doned. 

In the north end of the Salem field in Marion Coun- 
ty, Texas Co.’s No. 22 L. Hawthorne, SE SW NE Sec- 
tion 8-1n-2e, McClosky pays at 2,048-77 ft., acidized 
with 2,000 gal., pumped 12 bbl. in 3 hours, rated at 84 
bbl. per day. Texas’ No. 37, city of Centralia land, SE 
SW NW Section 4-1n-2e, Benoist top at 1,811 ft., Re- 
nault at 1,906 ft., pumped 30 bbl. in 3 hours, rated at 
210 bbl. per day. Texas’ No. 36 City of Centralia, NE 
NW SW Section 4-1n-2e, Benoist sand at 1,817 ft., total 
depth 1,901 ft., pumped 58 bbl. in 3 hours, rated at 
406 bbl. per day. Texas Co.’s No. 7 W. D. Fyke, NW 
NE SE Section 8-1n-2e, McClosky pays at 2,055-77 ft., 
flowed 18 bbl. in 3 hours, rated at 126 bbl. per day. 


Jefferson County 


In Jefferson County Magnolia Petroleum Co.’s No. 2 
Stonecipher, NE SE NE Section 9-1s-le, Cravat pool, 
Benoist at 2,071-76 ft., pumped 80 bbl. per day. S. M. 
McGee’s No. 1 E. E. Holloway, NW NW NE Section 10- 
1s-le, dry and abandoned at 2,113 ft., Benoist sand at 
2,100 ft. contained water. Lickey and others’ No. 1 
Brownwood, SE NW NW Section 9-1s-le, dry and aban- 
doned in McClosky lime at 2,330-56 ft., which contained 
only water. Carter Oil Co.’s No. 2 V. Hawkins, NW NW 
SE Section 9-1s-2e, Dix pool, Bethel sand at 1,933-39 
ft., shot with 10 qt., pumped 35 bbl. 

In Monroe County Charles T. Judd’s No. 1 Kohmar, 
NW cor. SE NE Section 24-2s-10w, dry and abandoned 
at 576 ft. 


Clay County 

In Clay County Orchard Oil Co.’s No. 3 Norton, SW 
NW NW Section 18-2n-8e, 5%-in. casing set at 3,006 
ft., total depth 3,029 ft., 700 bbl. per day, natural flow. 
Pure Oil Co.’s No. 4 A. G. Smith A, C SW NW Section 
7-2n-8e, set 5%-in. casing at 3,035 ft., total depth 3,057 
ft. (plugged back from 3,152 ft.), acidized with 5,000 
gal., flowed 248 bbl. Pure Oil Co.’s No. 1 Hubbls, C 
E% NE NW Section 33-2n-8e, Fredonia pay at 3,020-22 
ft. and 3,070-73 ft., acidized with 5,000 gal., flowed 200 
bbl. 

In Wabash County Centralia Refining Co.’s No. 1 
Lovelette, SW SE SW Section 9-2s-13w, Keensburg pool, 
Cypress sand at 2,444-58 ft., shot with 5 qt., pumped 81 
bbl. Kingwood Oil Co.’s No. 2 Bump, SW SE NW Sec- 
tion 9-2s-13w, Cypress sand at 2,406-27 ft., shot with 
30 qt. on bottom, pumped 382 bbl. Melvin’s No. 1 
George Beard, NE SE SW Section 9-2s-13w, Cypress 
sand at 2,434-55 ft., swahbed 65 bbl. Pearson’s No. 1 
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Mary Watkins, SW NE SW Section 9-2s-.3w, Cypress 
sand at 2,424-44 ft., swabbed 100 bbl. G. R. Yount’s 
No. 1 Epler, SE NE SW Section 9-2s-13w, shot with 20 
qt. at 2,432-41 ft., Cypress sand, pumped 150 bbl. 
zephyr Drilling Co.’s No. 1 Cowling, SE NW SW Sec- 
tion 17-2s-13w, Cypress sand at 2,460-73 ft., flowed 420 
pbl. in 20 hours. Olin & Hayes’ No. 2 Gray, NE cor. 
SE NE NE Section 17-2s-13w (corrected location), North 
Griffin pool, Cypress sand at 2,400-16 ft., shot with 10 
gt. on bottom, pumped 45 bbl. Harry Reckas’ No. 1 
Elkins, NW cor NE% Section 29-2s-13w, Cypress sand 
at 2,483-91 ft., shot with 10 qt., swabbed 18 bbl. Conti- 
nental Oil Co.’s No, 2 Gray, NE NE NE Section 30-2s- 
13w, Cypress sand at 2,467-85 ft., pumped 110 bbl. Dal- 
las Hawkins’ No. 1 Cowling, SE NE SE Section 18-2s- 
13w, dry and abandoned at 2,808 ft. McClosky lime at 
2,800 ft. contained only water. 


Washington County 


In Washington County Ohio Oil Co.’s No. 2 Miller. 
SE NE SE Section 22-3s-3w, Benoist at 1,265-91 ft., 
pumped 35 bbl. of fluid, 15 per cent water. Shell Oil 
Co., Inc.’s No. 7 Kozuszek, NW SW NW Section 23-3s- 
3w, Cordio pool, Benoist at 1,261-92 ft., shot with 26 
qt. pumped 24 bbl. in 21 hours. Magnolia Petroleum 
Co.’s No. 10 Kurwicki, NE NE NE Section 22-3s-3w, 
Benoist sand at 1,262-75 ft., shot with 25 qt., pumped 
25 bbl. 


White County 


In White County H. H. Weinert, Inc.’s No. 1 New- 
by, SE SE NW Section 31-3s-8e, Mill Shoals pool, Mc- 
Closky lime at 2,265-78 ft., acidized with 1,000 gal., 
pumped 46 bbl. of oil and 3 bbl. of water. Nation Oil 
Co.'s No. 3 Hammack, SE SW SE Section 31-3s-8e, shot 
with 20 qt. at 3,235-60 ft., pumped 13% bbl. of oil and 
2% bbl. of water in 12 hours and pumped off. Lackey 
& Wilson’s No. 1 Rawlins, NW NW SE Section 6-4s-8e, 
was junked and abandoned at 3,438 ft. McClosky lime 
was topped at 3,350 ft. 


In Perry County L. C. Simmell’s No. 1 Kimsey, NE 
NE NW Section 13-5s-2w, was dry and abandoned at 
1,582 ft. Fredonia lime was topped at 1,551 ft. 


In White County Continental Oil Co.’s No. 1 Hanna. 
SE SE NW Section 28-5s-10e, McClosky lime at 3,090- 
3,143 ft., contained water and was abandoned. Penn.-Ill 
Oil Co.’s No. 2 Porter, C W% NE SE Section 12-6s-8e. 
pays at intervals from 3,091 to 3,138 ft., flowed 396 
bbl. in 24 hours. 

In Gallatin County Zappa & Green’s No. 4 Green. 
NW SW SW Section 16-9s-9e, shot with 60 qt. at 1,780- 
1,804 ft., pumped 93 bbl. in 19 hours. 

In Williamson County Adams & Doran’s No. 1 Moore, 
SE NE NE Section 4-10s-3e, Fredonia lime top at 2,376 
ft. total depth 2,462 ft., dry and abandoned. 

In Johnson County Coates and others’ No. 1 Albright, 
NE NW SE Section 22-12s-2e, dry and abandoned at 
1,747 ft., Salem lime at 1,680-95 ft. 


New Wildcat Operations 


In Montgomery County Henderson Brothers’ No. 1 
Ostermeier, NW NW NW Section 30-10n-4w, spudded. 


In Shelby County E. J. Boesche, Jr., and others’ No. 
1 Bigler, NW NE NW Section 12-9n-Ge, moving in 
rotary. 

In Effingham County Kingwood Oil Co.’s No. 1 
Reichelm, 340 ft. from north and 610 ft. from east 
lines of NE% Section 21-6n-6e, moving in materials. 

In Clay County Dick Burnett’s No. 1 Smith, NE cor. 
SW Section 21-5n-5e, spudded. 

In Bond County No. 1 Albert Wade, 70 ft. from south 
and 1,758 ft. from west lines of SW% Section 16-6n- 
4w, rig up. 

In Wabash County Paxton H. Gray’s No. 1 Zimmer- 
man, SW SW SE Section 36-1n-13w, rig’ up. Chet Evarts’ 
No. 1 Trapp, SE NE NE Section 6-1s-12w, set 10-in. 
casing at 110 ft. Lowell & Ford’s No. 1 Meyer, NE NE 
NW Section 4-1s-13w, location. 

In Monroe County Morris and others’ No. 1 Gum- 
merschimer, W% SW NW NW Section 31-1n-10w, spud- 
ded and shut down. 

In Edwards County Harry Thorpe and others’ No. 1 
Broster, NW SE NW Section 33-1s-14w, moving in ro- 
tary tools, 

In Wayne County W. R. Curry and others’ No. 1 
Felix, NW NW NW Section 20-3s-8e, drilling at 350 ft. 

I Washington County Shell Oil Co., Inc.’s No. 1 Dix, 
NW NE NE Section 19-3s-1w, drilling at 316 ft. 

In Jefferson County Magnolia Petroleum Co.’s No. 1 
Brown, NW SW NE Section 22-3s-2e, rig up. 

In White County Vance Ford and others’ No. 1 Spen- 
‘er, NE NE NE Section 2-5s-10e, location. Burr Lam- 
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bert and others’ No. 1 Batsch, NE NW NW Section 6- 
5s-10e, moving in rotary tools. 





EASTERN KENTUCKY 


ASHLAND, Ky., Nov. 10.—In Magoffin County Rough 
River Corp. is down. 857 ft. in No. 2 on the Elkhorn 
Coal Corp. tract No. 1825 on Short Fork in the Burn- 
ing Fork district. 

In Floyd County Kentucky-West Virginia Gas Co. 
was drilling at 1,925 ft. in lime in No. 5258 George 
McKinney land on Toler Creek and is drilling at 950 
ft. in slate in No. 5259 on the John W. Taylor land, 
also on Toler Creek. 

Keathley Allen & Hale have passed the 1,520-ft. 
level in No. 1 on the Thomas Jervis land on Home 
Branch. 

In Martin County Kentucky-West Virginia Gas Co. 
has reached the 140-ft. mark in lime in No. 581 on the 
Wilson Short land and is near the 590-ft. level in 
No. 5257 on the R. S. Stafford land on Rockcastle 
Fork. 

In Knott County Inland Gas Corp. has reached the 
2,685-ft. mark in Brown shale in No. 211 on the W. H. 
Smith land on Cave Branch of Troublesome Creek. 

In Lawrence County Big Blaine Oil Co. is still set- 
ting rig at No. 1 on the W. N. Savage farm in the 
Busseyville-Fallsburg district. 





WESTERN KENTUCKY 


OWENSBORO, Ky., Nov. 13.—A 110-bbl. well produc- 
ing from Barlow and Bethel sands was the best the 
western Kentucky fields had to offer in the past week 
during which two oil wells, three dry holes, and a gas 
well were completed. Following is the record of com- 
pletions and new work started: 

Butler County, Mount Zion School district, South 
Penn Oil Co.’s No. 1 E. R. McPherson, dry hole at 879 
ft.; No. 2 McPherson, spudding in. 

Daviess County, Cane Run School district, J. C. Ellis 
and Huff’s No. 1 R. Ambrose, dry hole at 1,265 ft.; old 
well drilled deeper. F. Fs Gibson and others’ No. 3 Mrs. 
Laura V. Howard, rigging up; Cane Run Petroleum 
Co.’s No. 14 R. E. Jackson, drilling at 150 ft. Three 


miles northwest of Owensboro, M. P, Evans and others’ 
No. 1-Sam Ewing, set 130 ft. of 7-in. casing; waiting 
for cement to set. Utica district, Stewart, Snyder and 
Sargent’s No. 3 Roy Hansford, spudding in; Baldwin 
Oil Co.’s No. 1 W. D. Igleheart, filled up 1,300 ft. with 
oil after the shot. Estimated at 110 bbl. per day, from 
Barlow and Bethel sands. Total depth is 1,465 ft. J. C. 
Ellis’ No. 3 J. C. Ellis, filled up 6 ft. with oil after 
drilling 6 in. into McClosky lime at 1,740 ft. Wanna 
Oil Co.’s No. 1, L. & N. Railroad right-of-way, rigging 
up. Maceo district, Hart & Hart’s No. 1 Mrs. May Hay- 
wood, dry hole at 1,175 ft. 

Hancock County, Cloverport district, Lincoln Petro- 
leum Co.’s No. 2 C. A. Johnson, rigging up. 

Henderson County, Spottsville district, Magnolia Pe- 
troleum Co.’s No. 1 Boyd heirs, 5 ft. of McClosky sat- 
uration, total depth 2,258 ft., waiting for cement. 

Ohio County, Sunnydale district, Tuttle and Russ- 
ling’s No. 5 Lena Berry, 10-bbl. well from upper Penn- 
sylvanian sand, total depth 158 ft. Pleasant Grove 
Church district, Owsley’s No. 1 Davidson heirs, drill- 
ing at 300 ft. 


OHIO FIELDS 


NEWARK, Ohio, Nov. 13.—Twenty-four wells were 
completed in the Ohio fields covered by this report: 
nine gas wells, four oil wells and ten dry holes. Cuya- 
hoga County yielded a fair gas well making better than 
3,000,000 cu. ft. A wildcat test in Lake County found 
the Clinton sand dry. The completions follow: 

Athens County, Lodi Township, Ohio Fuel Gas Co.’s 
No. 2 Genevia Mansfield, Section 6, gaged 112,000 
cu. ft.. open flow, from second Berea sand at 1,608 ft.: 
in Section 13, Ross, Weimer & Ross’ No. 7 G. P. Ackly 
made 3 bbl. of oil the first day from first Cow Run 
sand at 420-25 ft. The well was not shot. 

Mayfield Village, Cuyahoga County, Benedum-Trees, 
Inc.’s No. 1 C. B. Ward, Lot 20, topped the Corniferous 
at 1,578 ft. and has 3,200,000 cu. ft. of gas from 
Newberg sand at 2,866 ft. 

Guernsey County, Center Township, Frank Stranges’ 
No. 1 R. K. Warne, Section 14, had a small gas show- 
ing in the Berea and was abandoned at 1,248 ft. Mill- 

(Continued on Page 239) 


Indiana Pools Had No Big 
Wells in Last Week’s Crop 


EVANSVILLE, Ind., Nov. 13.—No wells of large pro- 
duction were completed in the new fields of Indiana 
in the past week. Seven oil wells and two dry holes 
comprised the week’s harvest of wells. 

In Gibson County Lewis Production Co.’s No. 3 
Cooper C, NW SE NW Section 24-3s-14w, Griffin pool, 
total depth 2,524 ft., pumped 120 bbl. of oil and 30 bbl. 
of water in 22 hours. Lewis Production Co.’s No. 5 
Cooper D, NE NE NW Section 13-3s-l4w, sand at 2,123- 
29 ft., 85 bbl. the first 14 hours. Hollandsworth & Ban- 
der’s No. 22 Cooper, SE cor. NW NW NW Section 19- 
3s-13w, sand at 2,063-86 ft., shot with 17 qt., pumped 
35 bbl. Hollandsworth & Bander’s No. 19 Cooper, NW 
cor. Section 19-3s-13w, shot with 20 qt. at 2,512-28 ‘t., 
and ripped pipe at 2,062-92 ft., pumped 38 bbl. the 
first 24 hours. 

In Posey County Roberts Brothers’ No. 2 Keck, NE 
NW NW Section 34-3s-14w, Ste. Genevieve lime top at 
2,808 ft., total depth 2,916 ft., dry and abandoned. Su- 
perior Oil Co.’s No. 12 New Harmony land, sand at 
2,158-70 ft., flowed 75 bbl. in 24 hours through %-in. 
choke. Superior Oil Co.’s No. 10 New Harmony, SW 
SE SW Section 10-5s-l14w, removable pipe drilled out 
at 2,201-11 ft., flowed 75 bbl. through %-in. choke. 

In Harrison County Stoll Oil Refining Co.’s No. 1 
Greer, SW cor. NW NW SW Section 25-5s-4e, dry and 
abandoned at 716 ft. 

In Spencer County Damron Brothers’ No. 1 Howard, 
SW SE SE Section 35-7s-7w, Aux Vases sand at 1,519- 
30 ft., shot with 20 qt., pumped 7 bbl. of water and 15 
bbl. of oil. Kelly and others’ No. 1 Niles, SE SW SE 
Section 35-7s-7w, acidized with 5,000 gal. at 1,547-1,654 
ft., pumped about 5 bbl. of oil and considerable water. 

In Vermilion County W. F. Ridenour has rig up for 
No. 1 Earl Brothers, SW SE SW Section 22-15n-9w. 


In Vigo County Ben Nation was drilling at 1,500 ft. 
in No. 1 Boyll, SE SE SW Section 33-11n-9w. Siosi’s 
No. 1 Stufflebeam, C N% NW SE Section 16-10n-10w, 


topped Mississippi lime at 1,007 ft., and was drilling at 
1,550 ft. 


In Clay County Dorsey Oil Co.’s No. 1 Hickman, NW 
SE SE Section 15-9n-6w, drilling at 300 ft. 

In Sullivan County Niagaran Oil Co.’s No. 1 Knowles, 
SE SE NW Section 6-8n-9w, drilling at 857 ft. E. L. 
Shandy and others had machine in for No. 2 Osburn 
heirs, NE cor. NE SW SE Section 12-8n-10w. Siosi’s No. 
1 Cushman, NE NE SE Section 18-8n-10w, had a small 


showing of gas at 1,464-67 ft., and was drilling at 
1,497 ft. 


In Knox County Michel Brothers were drilling at 550 
ft. in No. 1 Schloot, SE SE SE Section 2-5n-7w. M. I. T. 
Syndicate’s No. 1 Keith, SW SW SW Section 5-5n-9w, 
drilling at 935 ft. M. I. T. Syndicate’s No. 1 McHenry, 
Donation 214, Township 5n-9w, drilling at 2,663 ft. 

In Martin County Newton Pipe Line Co.’s No. 1 
Hiatt, NE NE SE Section 36-4n-5w, Big lime at 342 ft., 


drilling at 350 ft. 


In Daviess County Ruble’s No. 1 Huff, NW SE NW 
Section 9-2n-9w, Barlow sand at 483 ft., drilling at 607 
ft. D. L. Morris’ No. 1 Daviess County Land Co., hole 
full of water at 570 ft., had an estimated 500,000 cu. 
ft. of gas at 557-65 ft., and a small showing of oil at 
565-70 ft. 

In Knox County Newton Pipe Line Co.’s No. 1 Like 
C E% NE Donation 171, Township 2n-9w, Ste. Gene- 
vieve lime at 1,415 ft., drilling at 1,465 ft. Fred L. 
Hartman’s No. 1.White, NW cor. NW SW Section 22- 
2n-7w, drilling at 1,272 ft., with a small showing of oil 
at 1,262-65 ft. f 
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Ohlahoma Operations 


s»  NewMisener Well,Dunn Pool, 
”“ Flows 2,350 Bbl. in 38 Hours 


New wells in old areas featured field activity in 
Oklahoma the past week, with the Dunn pool in south- 
ern Creek County, the old St. Louis field in Potta- 
watomie County and the older Cement field in Caddo 
County yielding important producers. 

W. M. Dunn and associates proved the new produc- 
tive spot they opened in southeastern Creek County 
several months ago was no fluke when they brought 
in the No. 2 Cantrell, SW NE SE Section 34-14-10, 
last week for big production in Misener sand. It 
topped the sand at 3,173 ft. and was bottomed at 
3,181 ft., the pay being found about 12 ft. higher than 
in the discovery well. On initial test it flowed 2,350 
bbl. of oil in 38 hours, when it was shutin and will be 
prorated. On this showing it rates as one of the 
larger Misener sand wells in the state. Gravity of the 
oil was 45 degrees. 


Estimated Daily Production 


Estimated daily production for Oklahoma for the 
week ended November 11, and for the preceding week 
was as follows: 


‘Barrels———, 
Nov. 4 











It is the fifth producer in the Dunn pool and is the 
north offset to the operators’ discovery well, No. 1 
Cantrell. The operators completed their second well 
in the pool at No. 1 Anthis, SE NW SE Section 34, 
and have started their No. 3 Cantrell, NE SE SE Sec- 
tidn 34, which was drilling below 300 ft. Beal & Le- 
Vieux, of Okemah, have the drilling contract. Location 
of 2 wells completed by Foundation Oil Co. and loca- 
tions for 2 additional tests are shown on the map. 
Associated with W. M. Dunn in this activity are Clyde 
S. Miller and M. A. Breckenridge, all of Tulsa. H. F. 
Worley, .J. H. Kramer and associates, also of Tulsa, 
operating as the Foundation Oil Co., are interested 
in the other tests. 

The Dunn pool, although a new producing area, is 
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located in the heart of one of the older oil sectors 
of Oklahoma. It is in the extreme southeastern cor- 
ner of Creek County, immediately north of the Ok- 
fuskee County line and about 1% miles west of the 
Okmulgee County line. It is south of the old Tuskegee 
area of Creek County, north of the Okfuskee pool in 
the county of that name and west of the Nuyaka 
pool in Okmulgee County. 

In the heart of the St. Louis district of Pottawa- 
tomie County, Tilico Oil Co. deepened their No. 2 
Brister, NW NW NE Section 28-7-4, to find rich pro- 
duction in Wilcox sand. Originally bottomed at 4,164 
ft., it was deepened to Wilcox sand at 4,292-4,302 ft., 
total depth, swabbed 855 bbl. of oil in 20 hours and 
was rated good for 870 bbl. of oil daily. 

As a result of this strike, 7 other operations were 
started in the immediate area. They are: Tilico Oil 
Co.’s No. 3 Brister, SW NW NE Section 28-7-4, an old 
well, rigging up standard tools to deepen from 4,135 
ft.; Magnolia Petroleum Co.’s No. 3 Brister, NW SW 
NE Section 28-7-4, twin well, rigging up rotary; Sin- 
clair Prairie Oil Co.’s No. 2 Deatheridge, NE NW NW 
Section 28, an old well deepening from 4,137 ft., drill- 
ing below 4,149. ft.; same company’s No. 3 Deather- 
idge, SE NE NW Section 28, an old well deepening 
from 4,152 ft., drilling below 4,236 ft.; same com- 
pany’s No. 5 Deatheridge, NW NE NW Section 28, an 
old well bottomed at 4,146 ft., rigging up standard 
tools to deepen; same company’s No. 7 Deatheridge, 
SE NW NW Section 28, drilling below 520 ft.; Phil- 
laine Oil Co.’s No. 4 Garrett, NE SW NW Section 
28-7-4, drilling below 600 ft. 

The largest producer yet drilled on Cement town- 
site in the Caddo County field of that name was near 
completion at Johnson & Rollins’ No. 1 test, block 28 
of the townsite. It found lower Rowe sand at 3,420- 
51 ft., total depth, and made potential of 5,472 bbl. 
of oil. Upper Rowe sand at 3,322-53 ft. was to be 
tested through perforations later. Elsewhere in the 


field a 3,362 bbl. well was completed. 
The third producer in the Hobart field, Kiowa 


County, was completed at Shell Oil Co.’s No. 1 Kel. 
say, NW NW SW Section 20-7-17w, south offset to the 
discovery well. It flowed 140 bbl. of oil in 4 hours 
from best oil pays at 1,131-41 ft. and 1,150-59 ft. 
total depth. A west offset to the new producer was 
being started at Phillips Petroleum Co.’s No. 1 War. 
ren, NE NE SE Section 19-7-17w. The pool was opened 
last May. 


Among the Wildcats 


An Oklahoma County pool opener was completed at 
Hall-Briscoe, Inc.’s No. 1 Thompson, SW SW NE Sec. 
tion 28-13-le, east of the town of Jones. It topped sec- 
ond Wilcox sand at 5,998 ft., was bottomed at 6058 
ft., plugged back to 5,158 ft. and set 7-in. pipe at 5,133 
ft. Casing was perforated and it was shot in Cleveland- 
sand zone at 4,796-4,808 ft. and pumped 100 bbl. of 
oil and 10 bbl. water daily. Gravity of the oil was 35°. 

R. L. Kemp’s No. 1-A Burke, NE SW NE Section 
20-17-6, wildcat in northeastern Lincoln County, was 
shot at 2,865-2,900 ft. in Prue sand and completed for 
25 bbl. of oil and 2,960,000 cu. ft. of gas daily. Total 
depth was 2,908 ft. 


Vierson’s No. 1 Judeman, SW SE NW Section 24- 
14-10, outpost in southeastern Creek County, found 
Wilcox sand at 3,170 ft., total depth 3,184 ft., with a 
showing of oil. Casing collapsed, hole was lost and it 
was abandoned. 

Scruggs and others’ No. 1 Lanning, SE SW SW Sec- 
tion 19-12-15, wildcat in the Hitchita area, McIntosh 
County, had Hunton lime at 3,512 ft., Sylvan shale 
3,523 ft., and was dry and abandoned at 3,540 ft. 

Hughes and others’ No. 1 Vittitoe, C NE SE Section 
11-5s-4e, an old Marshall County wildcat, was dry and 
abandoned after operators were unable to pull pipe 
and test. It originally was bottomed at 7,100 ft. and 
later deepened to 7,110 ft. 

McCarty & Coleman’s No. 1 Jones, SE SE SE Sec 
tion 24-4s-10w, Cotton County wildcat, was dry and 
abandoned at 1,618 ft., total depth. 

Butler and others’ No. 1-A Myers, NE SE NW Sec- 
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W. M. Dunn and others’ No. 2 Cantrell, Section 34-14-10, fifth producer in the Dunn pool, Creek County, flowed 


2.350 bbl. of high gravity 


oil in 38 hours from Misener sand 
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tion 25-7-21w, Greer County wildcat, was dry and 
abandoned at total depth of 1,228 ft. 

New wildcat operations included: Patsy Oil Co.’s No. 
1 Garrett, NW NE NE Section 15-5-3e, southeastern 
McClain County, location; J. F. Smith and others’ No. 
1 Corbett (Higbee), C SW NE Section 20-6-le, near 
Lexington, Cleveland County, an old well bottomed at 
6.760 ft., was cleaning out at 560 ft.; Phillips Petro- 
jeum Co.’s No. 1 Blankenship, C SW NW Section 33- 
10-13, western McIntosh County, cellar and pits; Kap- 
ian’s No. 1 Mills, NW NW SE Section 12-15-9. Creek 
County, cellar and pits; Foundation Oil Co.’s No. 1 
Osage, NW NW SE Section 3-25-3e, western Osage 
County, drilling below 950 ft. 


Pottawatomie County 


Kerlyn Oil Co.’s No. 1 Ogee, NE NW NE Section 
17-7-5, outpost on the east side of the St. Louis dis- 
trict, Pottawatomie County, found Calvin sand at 2,830- 
51 ft., total depth 2,864 ft., and set 8-in. casing at 
9940 ft., with 2%-in. tubing at 2,858 ft. It flowed 577 
bbl. of 42-gravity oil through %-in. choke in 24 hours, 
vith bottom-hole pressure of 1,195 Ib. 

Skellv Oil Co.’s No. 3 Decker, SE SW SW Section 
16-7-4, an old well, was plugged back from 4,148 ft. 
to 3,530 ft., casing was ripped and it was shot at 
3 490-3,508 ft., flowing 70 bbl. of oil in 24 hours. 


Magnolia Petroleum Co.’s No. 4 Fyke C, NE SE SE 
Section 20-7-5, found sand at 2,820-31 ft., total depth, 
set 7-in. pipe at 2,820 ft. and flowed 110 bbl. of oil in 
24 hours. 

Watchorn Oil & Gas Co.’s No. 2 Coleman, NW NE 
NW Section 33-7-5, topped dolomite at 4,187 ft., total 
depth 4,220 ft., and plugged back to 3,170 ft. After 
perforating easing at 2,985-3,160 ft., it pumped 20 bbl. 
f oil and 25 bbl. of water in 24 hours. 

New operations in Pottawatomie County included: 
J. F. Smith’s No. 2 Latimer, SW NW NW Section 21- 
74, rig; Neville’s No. 1 Cowan, SE SE NE Section 35- 
10-4, set 12-in. pipe at 53 ft., building rig. 

T. C. Iglehart’s No. 1 Campbell, SW NE SW Section 
16-5, southeast of the St. Louis district, found dolo- 
mite at 4,070-97 ft., total depth, was acidized and 
swabbed 665 bbl. of oil in 24 hours, plus 15 per cent 
water. It later pumped 250 bbl. of oil and an equal 
amount of water in 24 hours, but was not a completion. 


Seminole County 


Wood Oil Co.’s No. 1 Ashby, SW NE NW Section 
22-7-5, an old well in Seminole County, was plugged 
back from 4,250 ft. to 2,877 ft., ripped casing and was 
shot at 2,785-93 ft., and pumped 2 bbl. of oil daily. 

First reports of new work in Seminole County: 
Harry Culver and others’ No. 1 Swan D, NE SE SW 
Section 3-5-5, cellar and pits; Simpson-Roodhouse Drill- 
ing Co.’s No. 2 Stewart, NW SW SW Section 14-6-6, 
rig; Baker’s No. 2 Newell, SW NW NE Section 3-10-5, 
ellar and pits. 

Culver & Shepherd and others’ No. 1 Swan C, NW 
SW SE Section 3-5-5, Burton pool, topped Hunton lime 
at 2,527 ft., set 8-in. casing at 2,517 ft. and was bot- 
tomed at 2,700 ft. It was acidized and swabbed 84 bbl. 
f oil in 24 hours and was being put on pump. 

In the Konawa district, Summers’ No. 1 Caesar, SW 
SW SW Section 21-6-6, swabbed 350 bbl. of oil in 24 
ours after acidizing dolomite topped at 3,549 ft., total 
lepth 3,594 ft. It was not a completion. 

Baker’s No. 1 Newell, SE NE NW Section 3-10-5, 
North Earlsboro area, topped Wilcox sand at 4,623 ft., 
total depth 4,629 ft., swabbed 199 bbl. of oil in 12 


hours and pumped 100 bbl. in 16 hours, but was not 
completed. 


Pontotoc County 


E. H. Moore, Inc.’s No. 6 Brown, SE NE SW Section 
42n-7, Fitts district, Pontotoc County, was an aban- 
loned location. 

R. H. Pierce’s No. 2 Pettyjohn, SW SE SW Section 
hin, was a location. H. & M. Drilling Co.’s No. 6 
Harrell, CWL NE SE Section 29-5-8, was a machine. 


Lincoln County 


Yorkan Production Co.’s No. 1 Tipken, C NW SW 
Ra 15-13-6, Laffoon area, Lincoln County, topped 
viola lime at 4,208 ft., dolomite 4,255 ft., Wilcox sand 
‘279 ft. and was bottomed at 4.288 ft. It was plugged 
ack, Perforated between 4,080-4,120 ft., and acidized, 
Producing 11,250,000 cu. ft. of gas daily, with 1,220 Ib. 
tock pressure. 

Conley’s No. 1 Selby, NE NE NE Section 8-15-6, 
tellyville pool, was acidized and pumped 32 bbl. of 
“2eravity oil the first 24 hours and 10 bbl. of oil 
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and 5 bbl. of water the next 24 hours. It found Hun- 
ton lime at 3,895 ft., Sylvan shale 3,917 ft. and was 
bottomed at 3,938 ft. 

Wilcox Oil & Gas Co.’s No. 1 School Land, NE SE 
SW Section 16-14-6, Sac and Fox pool, was digging 
cellar and pits. 

In Latimer County, Limestone Oil Co.’s No. 2 Kil- 


patrick, C SW NW Section 16-5-18, was drilling below 
790 ft. 


Pawnee County 
Magnolia Petroleum Co.’s No. 11 Miller, CW% NW 
Section 4-22-3e, Watchorn pool, Pawnee County, found 
sand at 2,242-46 ft., total depth, and was completed for 
250,000 cu. ft. of gas daily. 


Jackson’s No. 1-A Besser, SE SW SE Section 24- 
20-9, was drilling below 85 ft. 


Payne County 
Mid-Continent Petroleum Corp. and others’ No. 7 
Brandon, SW SE NE Section 13-18-le, Ramsey pool. 


Payne County, drilled Wilcox sand at 4,777-4,800 ft., 
total depth, and was completed for daily potential of 
5,610 bbl. of oil. It flowed 239 bbl. of oil and 3,375,000 
cu. ft. of gas the first hour and 228 bbl. of oil and 
3,340,000 cu. ft. of gas the second hour and then was 
shut in. It is in the west line of producers on the 
community block. 

A new Payne County operation was reported at 
Mulberry Oil Co.’s No. 9 Booyles, NW NE NW Section 
26-18-4, drilling below 200 ft. 


Hughes County 


Canavan’s No. 1 Burke, C NW NE Section 8-8-10, 
an old well in Hughes County, being deepened from 
3,200 ft., was drilling below 3,525 ft. 

Davon Oil Co.’s No. 1 White, C N% NW SE Section 
5-8-10, North Yeager area, was reported to have flowed 
768 bbl. of oil and 250 bbl. of water in 24 hours, 
pinched, with gas measuring 15,000,000 cu. ft. Grav- 
ity of the oil was reported to be 43°. Total depth was 
3,875 ft., but operators withheld information. 

(Continued on Page 244) 
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Starting the Flow 


Lo as it is often necessary to shoot a well in order to get a 

profitable producer, proper financing is often required to start 
the flow of oil wealth. However, expert technical knowledge is 
just as necessary to oil financing as it is to the handling of com- 
pletions. Through long and extensive service to the petroleum 
industry we have developed a thorough familiarity with the 
needs of the industry. Our technical men and engineers are con- 


You Are Cordially Invited to 
Discuss Your Loan Requirements 


REPUBLIC NATIONAL BANK 


MEMBER 
* FEDERAL DEPOSIT 
INSURANCE CORP. 
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Wett, Central and Panhandle Texas 





me Increased Work in Central] 
cw” Brea; 2 Apco Outposts Dry 


MIDLAND, Tex., Nov. 13.—Cutting off production on 
two sides of Pecos County’s recently discovered Apco 
(Ellenburger of Lower Ordovician) pool and the test- 
ing of a possible producer in the pool proper, together 
with the testing of an offset to Ector County’s North 
Cowden pool deep pay, featured activity in the West 
Texas district. : 


Anderson-Prichard Oil Corp.’s No. 2 J. S. Masterson, 
Section 104, Block 10, H.&G.N. Survey, % mile north 
of the discovery well in the Apco pool, Pecos County, 
was bottomed at 4,740 ft. in schistose igneous rock. 
Top of the detrital zone at contact of the basal Permian 
and the igneous rock was reported at 4,515 ft. No Ellen- 
burger formations were found in the test. It is being 
plugged for abandonment. An east offset to the dis- 
covery well in the field, Childress Royalty Co.’s No. 1 
J. S. Masterson, also in Section 104, was dry and aban- 
doned at a total depth of 4,605 ft. with the top of the 
detrital zone reported at 4,495 ft. No Ellenburger was 
found in the test. On the other hand, Magnolia Petro- 
leum Co.’s No. 1 J. S. Masterson, extending production 
% mile to the southwest, was shut in after flowing 53 
bbl. of oil in 17 hours on preliminary tests. Saturation 
was found in the Ellenburger from 4,515 to 4,536 ft., 
the Ellenburger having been topped at 4,505 ft. 


Ector County was given considerable attention as 
an offset to the North Cowden pool’s deep-horizon 
discovery well entered the testing stages, and further 
testing was seen for the link well between that field 
and the Foster pool to the south. Sinclair Prairie Oil 
Co.’s No. 3 Fay Holt, Block A, P.S.L. Survey, east off- 
set to the discovery well in the deep-lime pay on the 
west side of the North Cowden pool, was rigging up 
standard tools after setting 7-in. casing at 5,105 ft. The 
test is bottomed at 5,120 ft., operations having been 





halted at that depth after a core from 5,105 to 5,117 
ft. returned 10 ft. of oil-stained and slightly porous 
lime. This well, if successful, will be the third in the 
new deep pay, the Stanolind Oil & Gas Co.’s No. 1-A 
Blakeney, 3% miles south of the discovery, having been 
officially gaged the past week at 43 bbl. daily from the 
lime from 5,120 to 5,160 ft. 


Between the North Cowden and the Foster pools in 
Ector County, Indian Territory Illuminating Oil Co.’s 
No. 1-B Johnson, serving further to indicate the linking 
of the two areas, was reported to have made a-natural 
flow of 142 bbl. of oil in 24 hours through open 2-in. 
tubing. Test was made after the well had been plugged 
back to 4,178 ft. to shut off salt water at 4,182 to 4,185 
ft. After the 142-bbl. flow the well was shot with 330 
qt. and at last reports was cleaning out. Location is in 
Section 39, Block 43, Township 1s, T.&P. Survey, % 
mile southwest of a lone producer in the area. 

A %-mile-north outpost to the east side of the Fuster 
pool in Ector County has been staked by the Continental 
Oil Co. as its No. 1-B J, L. Johnson, 2,310 ft. from 
the north and 1,650 ft. from the east lines of Section 5, 
Block 42, Township 2s, T.&P. Survey. The test is % 
mile southeast of an abandoned test at 4,450 ft. 

Attempting to reduce the gas flow and increase the 
oil flow, Magnolia Petroleum Co. is preparing to deepen 
No. 2-43 Sealy in Section 43, Block F, G.M.M.B.&A. Sur- 
vey, new pool opener in northern Ward County. A flow 
of 69 bbl. of oil in 15 hours through 1-in. choke on 
tubing was reported from the well. A gas volume of 
7,500,000 cu. ft. daily was reported in contrast to the 
69,000,000 cu. ft. of gas daily which the well was show- 
ing last week. Largest gas volume was found from 
2,905 to 2,932 ft. Liner was set on bottom at 2,953 ft. 
and perforated in two of the zones showing heaviest oil, 





The Seminole pool in Gaines County has been attracting considerable attention in the past few weeks as new 
producers continue to expand its yet undefined Hmits 
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Zingery Oil Map Co., Fort Worth 


saturation. Test has been acidized with 2,000 gal, Ac. 
cording to last reports the perforations had been ce. 
mented off and the operator was preparing to deepen 
several more feet. into the pay section. 


North Basin Area 


Gaines County led development in the North Basin 
area with activity being reported from the Seminole 
pool and the recently opened Cedar Lake field. Atlantic 
Refining Co.’s No. 1-B Riley, Section 229, Block G, Ww. ve 
Survey, north of the Seminole pool proper, was fishing 
for drill collar after encountering gas from 3,200 to 
3.215 ft. which caused a blowout. It is a south offset 
to the Ohio Oil Co.’s No. 1 Gibbs, mile north extension. 
Amerada Petroleum Corp.’s No. 1 Averitt, Section 228, 
producer on the south edge of the field which is being 
drilled deeper, was beJow 5,157 ft. 


n the Cedar Lake field in the northeastern part of 
Gaines County, Stanolind Oil & Gas Co.’s No. 1 Amert- 
can Warehouse Co., west offset to the company’s dis- 
covery well, was bottomed at 2,669 ft. and running 
casing. The same company’s No. 1 A. L. Green, Sec- 
tion 5, Block 30-C, P.S.L. Survey, south offset to the 
discovery, was drilling below 2,090 ft. The company’s 
No. 1 T. 8S. Riley, wildcat test 3% miles northwest of 
the discovery, has been spudded to 250 ft. where the 
crew was reaming pipe. It is located in Section 11, 
Block 8, D.&W. Survey. 

In the extreme northern part of the Permian basin 
and almost in the southern Panhandle area, Motley 
County, will be given a deep wildcat test. Location was 
staked by Humble Oil & Refining Co. in the south- 
western part of the county. It is the second deep test 
by the firm on the Matador Land & Cattle Co. ranch 
which consists of 466,525.98 acres and is under lease 
to the Humble. The first effort, No. 1 Matador, in 
northern Dickens County, failed to encounter any pay 
in drilling to a total depth of 7,074 ft. and was aban- 
doned. The No, 2 Matador will be drilled 330 ft. from 
the east and 6,500 ft. from the north lines of the Blanco 
County School Lands’ No. 1, with location falling ap- 
proximately 16 miles northwest of the Dickens County 
failure. Tools are being moved in for immediate activity 
at the location. 


WEST CENTRAL TEXAS 


Fort Worth, Tex., Nov. 13.—New and increased activ- 
ity for four fields in the West Central Texas district 
marked a busy week in the area. A new development 
campaign for the Ivy pool in Shackelford County, exte?- 
sions and new locations for the Bowles pool in Taylor 
and Callahan counties, activity in Stephens County, and 
completion of a new producer in the recently opened 
Shanafelt pool of Jack and Young counties, headed the 
week’s development. 

With activity lagging during the past few weeks in 
the Ivy pool of northwestern Shackelford County, 4 
26-well drilling campaign in the northwest part of the 
pool was seen during the week. Clyde O. Eastus pur 
chased a 137-acre tract in the western part of the De 
Etta Martin 275-acre farm in Section 16, Block 3 
H.&T.C. Survey and plans to drill wells to both the 
1,920 ft. King sand and the 3,200-ft. Palo Pinto-lime 
horizon, both being productive in the pool proper. DeeP 
lime wells will first be drilled with the twin wells 
being drilled when commercial production is indicated 
in the deep holes. 

The Bowles pool on the Taylor and Callahan County 
line was set for two new completions on two sides of & 
recently completed north outpost. Offsetting Bradford 
& Robertson’s No. 1 Reeves, SE cor. NW% Section 28, 
B.AL. Survey, the same operators were testing after 
reporting a preliminary gage of 864 bbl. daily at ther 
No, 2 Reeves. Offsetting No. 1 Reeves to the east, 8. B. 
Roberts was cementing pipe at No. 1 Mitchell 
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mile north of the field, Joe Evans’ No, 1 Gist, approxi- 
mately the center of Section 18, was nearing the crit- 
ical point in drilling below 1,580 ft. Several new opera- 
tions have been staked in the south and southeastern 
part of the field to bring the total number of active 
tests in the field to eight, 


Potential gage has been reported for the T. G. Shaw, 
trustee’s No. 1 Stroud, opening a new pool in the 
extreme northeastern part of Stephens County. The 
well, in the northwest quarter of the G. Newton Sur- 
vey, topped pay in the Kisinger sand at 2,598 ft. and 
penetrated it only 4 ft. where drilling was halted for 
completion. Railroad Commission gage of 165 bbl. of 
oil in 24 hours, flowing through 2-in. tubing, was re- 
ported. The operator plans a development campaign 
for the lease which will commence at once. 

Also in Stephens County and creating considerable 
excitement during the week was Pitzer & West’s No. 2-B 
J.S. Pierce, in Block 74, in the townsite of Breckenridge. 
Gas sand from 2,970 to 3,976 ft. was found early in the 
week and operators bottomed the well in an attempt to 
kill the flow. This is the first deep test to be drilled in 
the townsite and possibilities are seen for a deep pool 
under the old Breckenridge townsite pool. 

On the Young and Jack County line and near the 
new pool opener of last summer by Nelson Oil Syndicate 
on the Birdwell lands, Danciger Oil & Refineries, Inc., 
has reported a flow of 160 bbl. in 4 hours for No. 2-A 
Bailey, third producer in the new field. Pay was found 
in the Marble Falls lime from 4,345 to 4,358 ft., total 
depth 4,430 ft. Taubert & McKee completed No. 1 
Shanafelt several weeks ago to provide the second pro- 
ducer in the field. Several deep tests in the area are 
either drilling or waiting on completion gages. The new 
well is located in the A. Bailey Survey, Abstract 1597, 
southwest of Bryson and near the Jack County line. 


WEST TEXAS FIELD COMPLETIONS 
(24-hour gages) 


Andrews County 


In the Means pool Humble Oil & Refining Co.’s No. 
60 J. S. Means, 4,316-4,537 ft., 184 bbl. Humble’s No. 
69 Means, 4,261-4,534 ft., 655 bbl. 


Cochran County 


A wildcat test, Humble Oil & Refining Co.’s No. 1 
Westheimer, dry and abandoned at a total depth of 
7,414 ft. 


Crane County 


In the Sand Hills pool Gulf Oil Corp.’s No, 19 Hender- 
son, 3,495-3,582 ft., 456 bbl. In the McElroy pool Gulf 
Oil Corp.’s No. 203 McElroy, 2,668-2,885 ft., 202 bbl. 
In the McCamey pool Superior Oil Co.’s No. 2 Hughes, 
2,245-2,422 ft., 109 bbl. (old well drilled deeper). 


Crockett County 


Clark & Cooper’s No. 2 Shannon, dry and abandoned 
at total depth of 2,610 ft. 


Ector County 


In the Foster pool Atlantic Refining Co.’s No. 7 Hen- 
derson, 4,000-4,200 ft., 738 bbl. Broderick & Calvert’s 
No. 14 Witcher, 3,975-4,171 ft., 2,027 bbl. Broderick & 
Calvert’s No, 15 Witcher, 4,105-4,225 ft., 863 bbl. Con- 
tinental Oil Co.’s No. 7 Johnson, 4,140-4,260 ft., 386 bbl. 
Sinclair Prairie Oil Co.’s No, 8 Corrigan, 4,345-4,404 ft., 
92 bbl. Stanolind Oil & Gas Co.’s No. 29-B E. F. 
Cowden, 4,020-4,165 ft., 1,212 bbl. Stanolind Oil & Gas 
Co's No. 28-A E. F. Cowden, 4,045-4,175 ft., 647 bbl. 
In the North Cowden field Stanolind Oil & Gas Co.’s 
No. 1-A Blakeney, 5,120-60 ft., 43 bbl. Stanolind Oil 
& Gas Co.’s No. 20 Roberts, 4,245-4,500 ft., 284 bbl. 


Gaines County 


In the Wasson area Amon G. Carter’s No. 2-A Moore, 
4,890-5,022 ft., 333 bbl. Amon G. Carter’s No. 3-E Was- 
8on, 4,915-5,012 ft., 331 bbl. 


Hockley County 


E. T. Marfon’s No. 1 P. F. Lawless, 4,882-4,980 ft., 
621 bbl. 


Loving County 


.. the Mason pool Michigan Oil & Gas Co.’s No. 10 
Kyle, 3,886-3,922 ft., 426 bbl. 


Pecos County 
R: the Apco pool Anderson-Prichard Oil Corp.’s No. 2 
eo dry and abandoned at total depth of 4,740 
. in igneous rock, Childress Royalty Co.’s No. 1 J. S. 
‘sterson, dry and abandoned at total depth of 4,605 
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ft. in igneous rock. In the Taylor-Link pool Landreth 
Production Co.’s No. 4-E University, 1,625-45 ft., 198 
bbl. 


Upton County 


In the McCamey pool, Lee’s No. 1 Burleson-Shell, 
2,205-87 ft., 20 bbl. (old well drilled deeper). Shell Oil 
Co., Inc.’s No. 13 Baker, dry and abandoned at total 
depth of 245 ft. Texas Pacific Coal & Oil Co.’s No. 40-A 
Lane, 2,005-51 ft., 365 bbl. 


Ward County 


In the Hutchins pool Gulf Oil Corp.’s No. 7 Hutchins, 
2,490-3,082 ft., 294 bbl. (old well drilled deeper). In the 
Estes pool Gulf Oil Corp.’s No. 118 O’Brien, 2,735-2,852 
ft., 105 bbl. 


Winkler County 
In the Keystone pool Standard Oil Co. of Texas’ No. 
21-19 Baird, 3,240-3,462 ft., 192 bbl. Adams, Hitchock 
& Bradley’s No. 1-B Lech, 3,056-3,134 ft., 80 bbl. Gulf 


Oil Corp.’s No. 73 Daugherty, 2,928-3,037 ft., 353 bbl. 


Howard County 
Sinclair Prairie Oil Co.’s No. 683 Dodge, 2,660-2,795 ft., 
234 bbl. 


Yoakum County 

In the Wasson-Bennett field Gulf Oil Corp.’s No. 2 
Futch, 5,020-5,215 ft., 382 bbl. Magnolia Petroleum 
Co.’s No. 8 Kendrick, 4,915-5,150 ft., 1,128 bbl. Mag- 
nolia Petroleum Co.’s No. 2 Mahoney, 5,030-5,330 ft., 
1,028 bbl. Oil Development Co.’s No. 2-801 fee, 3,834- 
5,220 ft., 510 bbl. Skelly Oil Co.’s No. 1 W. W. Han- 
cock, 5,090-5,234 ft., 1,080 bbl. Texas Pacific Coal & 
Oil Co.’s No. 2 Brownfield, 5,003-5,175 ft., 1,033 bbl. 


WEST CENTRAL TEXAS COMPLETIONS 
Brown County 


Ed Selvidge’s No. 9-A fee, dry and abandoned at total 
depth of 1,212 ft. 


(Continued on Page 239) 








Geophysical Exploration, Gulf Coastal Waters. 


From a lithograph by E. M. Schiwetz 


he OIL MAN’S banking requirements are 


-highly specialized. They demand experience and technical 


knowledge, in addition to good business judgment on the 


part of the banker. Located in the oil capital of the United 


States, with customers representing every branch of the 


oil industry, the FIRST NATIONAL brings to the oil man’s 


banking business the specialized service he needs . . . You 


will find the services helpful. Whether your company 


produces, pipelines, refines or markets oil, discuss your 


banking needs with an officer of the FIRST NATIONAL. 


FIRST NATIONAL BANK 


IN HOUSTON 
Member Federal Deposit Insurance Corporation 
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THIS STORY ABOUT 
DOUBLE-ACTION “ENGINEERED SETS” 


pn | for hea’ aay exceptional wear, these “Engi- 
red" Rotary Brake Lining Sets by Emsco, provide 
braking use they are “engineered” a 


to the v; arying pressure on the band. 

of these linings get le-duty wear. You may —~ 
sure that Emsco is always easy on your drums . 

The combination of two types of lining on one band 
is an exclusive, patented Emsco feature. 

In the set are Emsco Rotary Woven and iar 
Rotary Moulded Linings. which ¢ are fitted at the 
of the drum according to the braking pressure. 
sult is balanced braking from this correct cuainantins 
of two great linings. Order Emsco “Engineered” now. 

try em out to be convinced. 
For the best in Woven or the best in Moulded Linings or a 
combination iy Emsco 


EMSCO Engineered 


Rotary Biake Lining -om 


EM S¢ ASBESTOS CO OWNEY, CALIF 





“PRE-SOLD”. 
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MV CLATCIME PISTON RODS 
vie VOU ANTEED 
GUARA PERFORMANCE 


Here's how you can eliminate 
piston rod breakage on your slush 
pumps—standardize on MacClatchie 
Wearevers! 


These rods are guaranteed, fully 
and completely, against breakage 
while in use on your pumps. Any 
pumps damaged through breakage 
of a Wearever Piston Rod equipped 
with MacClatchie Wearever Pistons 
will be repaired free of charge. 
and, in addition, a new rod will 
be given for the one broken! That's 
your guarantee of better perform- 
ance from MacClatchie equipment! 

MacClatchie Wearever Piston 
Rods are made of the finest selected 
ball race steel, hardened and ground 
to a mirror finish. They are available 
in a wide range of sizes and tapers 
forall pumps. We strongly recom- 
mend the MacClatchie Special Taper Rod, 
which has just the right amount of taper to 
hold the piston under the highest pressure, 
yet sufficient contact surface to prevent it 
from pushing into the piston body. 

Write For Full Detuils. 
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MANAHAN DRILLING CO., North 
Texas contracting firm, is moving in 
and rigging up at Magnolia Petro- 
leum’s No. 1 Ramsey, outpost east of 
production in the Walnut Bend pool 
of Cooke County, North Texas. Mag- 
nolia Petroleum Co. is the third firm 
to enter the Walnut Bend field, it 
being opened by Sinclair Prairie Oil 
Co. early in 1938 and last summer 
entered by Cox & Hamon of Dallas. 
Magnolia recently acquired several 
leases in the field and plans a con- 
tinuous drilling campaign for the 
coming months. 


RANDALL & KEIL have spudded 
a new wildcat in Denton County, 
North Texas, for the Kerlyn Oil Co. 
on the Ida Mae Hallmark farm. Loca- 
tion is in the D. C. Cody Survey, south- 
west of Pilot Point. Contract depth is 
the Ellenburger formation expected 
at around 3,500 ft. 


RHODES DRILLING CoO., of Stam- 
ford, Tex., has received contracts for 
a four-well drilling program for Clyde 
O. Eastus in the Ivy pool of north- 
western Shackelford County, West 
Central Texas. The operator, United 
States district attorney for the north- 
ern. district of Texas, recently ac- 
quired 137% acres northwest of the 
pool proper and in the western part 
of the 275-acre DeEtta Martin farm in 
Section 16, Block 3, H.&T.C. Survey. 
The operator plans to test both the 
King sand and the Palo Pinto lime, 
both levels being productive in the 
pool. Twin wells will be drilled on 
each location. The King sand is ex- 
pected at about 1,920 ft. and the 
deeper Palo Pinto lime at about 3,200 
ft. A total of 26 wells is planned for 
the tract should the entire acreage 
yield production. 


A. C. WALKER, drilling contractor 
of Grand Falls, Tex., has been 
awarded the contract for a three-well 
development program on_ shallow 
acreage in the northern part of Pecos 
County, West Texas. McGinley & 
Davis, Fort Worth, have 640 acres 
leased in Section 22, Block 10, 
H.&G.N. Survey, and the first test is 
planned 2,310 ft. from the northwest 
and 330 ft. from the south lines of the 
section. The lease is 34% miles west 
of the deep Ellenburger projected 
wildcat of Humble Oil & Refining 
Co. on the Young tract in Section 33. 
The operators plan an Ordovician test 
should production be found in the 
Humble wildcat. 


ALLEN & MORRIS opened a new 
sand in the North Luby field, Nueces 
County, Southwest Texas, as 5%%-in. 


casing was cemented on bottom in 
Seaboard Oil Co.’s No. 4-A LaPrelle 
after the well flowed pipe-line oil on 
a drill-stem test at 5,073-85 ft. An- 
other operation was started in the 
La Rosa field, Refugio County, for 
Coronado Corp., while in the Agua 
Dulce field, Nueces County, two oper- 
ations are reported for Process Oil Co. 
and Agua Dulce Oil Co. 


FALCON-SEABOARD Drilling Co. 
is moving two rotaries to the 
Napoleonville salt dome, Assumption 
Parish, coastal Louisiana. The two 
wells to be drilled for the company 
are located in an area which has 
been worked extensively with geo- 
physical instruments. 


GEORGE ECHOLS is moving a 
rotary to Galveston Island, Galveston 
County,.Texas, for Hebert & Smith’s 
No, 1 J. A. Harris in the Edward Hall 
and Levi Jones Survey. The same 
operator has another operation at the 
Allen dome, Brazoria County, Texas, 
for Titanic Oil Co. 


T. A. CARLTON spudded No. 1 Abe 
Gordon, a wildcat, north of the town 
of Satsuma in Harris County, Texas. 
The well is being drilled jointly with 
Dick Schwab and will be drilled to a 
total depth of 6,500 ft. 


JOHN BLAFFER spudded his No. 
1 Williams, a south outpost test in 
the Lovells Lake field, Jefferson 
County, Texas, and another operation 
was started for himself in the Thomp- 
son field, Fort Bend County. 


ROWAN & HOPE are starting a 
wildcat east of the Benavides field, 
Duval County, Southwest Texas. The 
well is located on the Lopez lease in 
Survey 544. 


PITZER & WEST, Breckenridge, 
Tex., together with the Brazos Young 
Oil Corp., have staked an outpost to 
the new Loving pool in Stephens 
County, Texas, opened last summer by 
Wittmer Oil & Gas and Ewing & 
Knight 3 miles southeast of the old 
deep Ibex pool, The outpost will be 
operators’ No. 1 N. Price, 660 ft. 
from the south and east lines of E% 
SW Section 67, B.A.L. Survey, 14 
miles southwest of Breckenridge. 
Scheduled to be drilled with cable 
tools, the project will test to 5,000 ft. 
or Ellenburger lime if the Caddo lime 
is not found productive at around 
3,500 ft. 


JAMES H. GREEN, contractor of 
Brownwood, Tex., has received con- 
tract from A. W. Tanner for his No. 1 
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ARMSTRONG 


ARMSTRONG MACHINE WORKS 


268 Maple Street Three Rivers, Michigan 





USE STANDCO BRAKE LINING 


—the drillers’ best friend—drills more 
deep wells than all other linings com- 
bined. It makes an easy brake and 
feeds off evenly while drilling. See 
page 2100, Composite Catalog. 


STANDEO BRAKE LINING CO. 


HOUSTON, TEXAS 
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For Economical 
Well Servicing 


and 
Shallow Drilling 





This BREWSTER Model D-336 


Compactly unitized on a skid-type 
structural steel all-welded frame. 
Completely enclosed with stream- 
lined guards. Extra wide brakes, 
fully equalized. Approximate 
weight including motor 11,185 
pounds. Write for complete speci- 
fications or turn to our section in 
the Composite Catalog or Drilling 
Directory. 


The BREWSTER Co., Inc. 
Phone 2-3181 Shreveport, La. 


New Iberia —_ Houma — Lake Charles -— 
Rodessa — Bunkie 
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For Your 
DRILL 
PIPE’S 
SAKE 


KINZBACH-AJAX SLIPS! 


@ They reduce rotary slip costs 
since, by changing inserts, several pipe 
sizes can be handled with one set of 
segments. They assure even distribu- 
tion of load over entire gripping surface 
as each insert is individually anchored to 
slip segment. These and many other ad- 
vantages are described in descriptive lit- 
erature, gladly sent upon request. 


Available Through 
Leading Supply Stores 


KINZBACH TOOL CO., INC. 


HOUSTON, TEXAS 
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M. J. Ivy, new wildcat in Mills 
County, Central Texas. Location is 2 
miles southwest of Ebony and 3 miles 
east of the Brown County line and in 
the M. Rhyne Survey. It will test the 
lower Strawn and possibly the Ellen- 
burger in drilling to a contracted 
depth of 1,450 ft. 


ZEB DRILLING CO. completed a 
fishing job and was drilling below 
6,355 ft. at No. Highland in NE NW 
SW SE Section 26-12-3w in the Okla- 
homa City field, Oklahoma. 


H. M. S. DRILLING CO. and W. N. 
Dannenburg announce the location 
for a 2,500-ft. test in NE cor. NW% 
of Section 36-17-10e, at the southeast 
edge of the Kellyville district, Okla- 
homa, and in an area in the limelight 
lately. O. B,. Hausam, of the H. M. S. 
Drilling Co., says the test is on a well- 
defined structure. 


BIG CHIEF DRILLING CO. at No. 
2 Youts, SE NW SW Section 28-7-5, 
Pottawatomie County, Oklahoma, was 
swabbing 20 bbl. of oil an hour from 
the dolomite at 4,085 ft. 


PARKER DRILLING CO. of Texas 
has the contract for a wildcat to be 
drilled for Barnsdall Oil Co. on the 
Three Creeks block, Union County, 
Arkansas. The test, No. 1 Cameron, 
is located near Junction City. 


HELMERICH & PAYNE, INC.’S 


No. 1 LaGrange, NW NW NW Section 
8-23-3w, Garfield County, Oklahoma, 
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A Trinity Drilling Co., Dallas, Tex., crew takes time out to be snapped while repair- 
ing a mud pump on a rig drilling in the Cooper-sand field of Lea County, New Mexico 
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had top of the Fourmile at 1,920 ft., 
top of the Pawhuska at 2,310 ft. 
Operators are drilling below 4,155 ft. 


STAUFFER PETROLEUM CO., of 
Oklahoma City, has awarded contract 
to Hugh Pierce for drilling No. 1 
Smith, Section 28-7-8w, wildcat on a 
6,000-acre block near Verden in Grady 
County, Oklahoma. Objective is Wil- 
cox sand expected around 6,500 ft. 


CLAUDE DRILLING CO. and 
others of Tulsa drilled No. 1 Petz, a 
semiwildcat in the NW SW Section 
14-19-llw, between production in the 
Eberhardt and Lanterman pools of 
Barton County, Kansas, on a farmout 
from Shell Oil Co., Inc. The well was 
dry and abandoned at a total depth 
of 3,481 ft. 


ROWAN & HOPE, INC.’S No. 1 
Dallas Joint Stock Land Bank, a 
semiwildcat in the Rincon area, 
Starr County, Texas, was abandoned 
as a failure at a total depth of 4,506 
ft. Slight showings of gas and dis- 
tillate were logged at 3,939-47 ft., but 
drill-stem testing proved unsuccess- 
ful. 


ALLEN & MORRIS are starting 
a new operation in the Agua Dulce 
field, Nueces County, Texas, for 
Process Oil Co. In the East White 
Point field, the contractors are drill- 
ing below 3,300 ft. on their No. 3 
Baldwin, while in Refugio County, 
two rotaries are running for the 
Coronado Corp. and Agua Dulce 
Oil Co. 








CHIKSAN 


All-Steel 
ROTARY 
HOSE 


Unlimited flexibility 
assured by 17 
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Gield Report 


By Atkinson Bill's Defeat Will 


L. P. STOCKMAN 


LOS ANGELES, Calif., Nov. 13.—After a hotly con- 
tested campaign at the completion of which the Atkin- 
son oil-control bill was defeated producers, marketers, 
and refiners are back to normalcy. The concern of 
these. branches of the oil industry was because the 
Atkinson control measure gave the director of natural 
resources jurisdiction over all operations from produc- 
tion to sale, but the result indicated that they need 
have had no anxiety. There will be no general unre- 
stricted exploitation program started nor will there be 
any disruption in marketing practices. A normal in- 
crease in drilling may be anticipated inasmuch as the 
uncertainty existing just prior to the vote on the bill 
had a tendency to retard work pending clarification 
of the issues involved. 

The development program involving exploitation of 
La Merced zone in the west end of the Montebello 
field is nearing completion although no immediate de- 
cline in production can be expected as the court’s 
temporary injunction is still in effect and thus opera- 
tors will be forced to comply with its provisions re- 
garding elimination of gas waste. This temporary in- 
junction was issued under provisions of the California 
Gas Conservation Act, which prohibits gas waste, and 
it did not require an oil-control bill to accomplish the 
desired result. No move has been made to proceed 
with deeper drilling in the Montebello extension and 
the next move will be to attempt to have the tempo- 
rary injunction made permanent in order to govern 
future production of both La Merced zone and any 
additional ones that might underlie this horizon. There 
is no reason why one or more productive measures 
should not be found under La Merced zone and thus 
¢very precaution will be taken to prevent any blow 
of gas to the air. 


Montebello Situation 


The Montebello field is still the most active district 
in the state from a drilling standpoint, although the 


peak of development was passed more than a month 
ago. Most of the wells now headed down to La Merced 
zone are around the edge of the field or out on the 
flanks. Operators have begun to produce the gas zone 
which is located just above the top of La Merced oil 
measure, therefore the field is headed downward. For 
some time operators have been blanking off the high- 
head gas zone and then perforating after the string 
of casing had been cemented. Gas production was held 
back by placing a packer on the tubing. This was done 
during the course of drilling in order that no time 
would be lost when it was decided to produce the 
gas zone, as it required only kicking the packer loose 
to permit production of the gas with the crude oil. 
During the past few weeks operators have been pro- 
ducing this gas zone in limited quantities and under 
restraint, and pressure is slowly being decreased. No 
regulation is imposed on crude-oil production, the 
court injunction regulating only gas production and 
distribution. Operators .obviously have been using 
every legally permissible device to stimulate crude-oil 
production while at the same time restricting gas pro- 
duction. This is a perfectly legal condition and the 
most efficient production department secures the larg- 
est crude-oil production and minimum production of 
gas. Valves with and without packers have come into 
rather general use and are proving of value in opera- 
tion under the conditions imposed. Voluntary curtail- 
ment of crude-oil production and drilling operations 
have not proved of any great importance in San 
Joaquin basin fields where most of the acreage in new 
fields is held in relatively large blocks and operators 
desire to prolong the period of flush production. This 
almost universal desire to prolong the period of flush 
production and extend the productive life of the vari- 
ous fields in the San Joaquin basin is due to the fact 
that these deep wells are rather costly and must be 
protected to the maximum extent. When the pumping 
stage is reached these deep wells will present no sim- 
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Not Cause Undue Drilling 


ple problem. It is only natural that the investment in 
deep wells should be protected by curtailing produc- 
tion and extending the flowing life of every well. Be- 
cause of this, no trouble is encountered in securing 
adherence to curtailment provisions as set out by the 
Central Committee of California Oil Producers under 
the existing voluntary curtailment and proration pro- 
gram. Drilling operations can normally be expected to 
continue at a low rate in the Wilmington field for 
several months due principally to exploitation of the 
tidelands in the Long Beach Harbor section of the 
Wilmington field and to the drilling of inside loca- 
tions on leases where offset wells have been completed. 

The Rosecrans field is not expected to cause any 
difficulty from a production standpoint although the 
productive area south of the Rosecrans field might 
bear watching during the next few weeks due to the 
large number of small holdings involved. The impor- 
tance of the deep zone in the Long Beach field from a 
production standpoint is still conjectural. 


Los Angeles Basin 


Chanslor Canfield Midway Oil Co. recompleted No. 50 
Torrance in the Torrance field of Los Angeles County 
after redrilling and deepening the hole from 4,062 ft. 
to 5,029 ft. and returned it to production flowing 145 
bbl. of clean 27.3-gravity oil per day through an 8/64- 
in. bean. This well was completed with a solid string 
of 6%-in. casing cemented at 5,029 ft. and then gun- 
perforated at 4,823-4,992 ft. It is not likely that this 
well will continue to produce clean oil for any great 
length of time due to the depleted condition of this 
deep zone in the general area. The deepening job re- 
sulted in increased production and the production of 
a higher gravity oil which is now within the desirable 
refining range. In the East Coyote field of Orange 
County in Los Angeles Basin, Sonwell Oil Co. has com- 
pleted No. 1 Coyote in Section 13-3-10, pumping 110 
bbl. of 22.5-gravity oil cutting 24 per cent daily from 
3,384 ft. This well was originally carried down to 
3,837 ft. and it is quite possible that the plug put in 
the bottom of the hole might be defective and thus be 
responsible for the relatively large cut. The hole was 
finished with a string of 7-in. cemented at 3,370 ft. 
and again through perforations at 882 ft. and 3,085 
ft. Perforations opposite the productive interval were 
placed at 3,091-3,370 ft. 


Wilmington 

Two new wells and one recompletion were recorded 
in the Wilmington field of Los Angeles Basin this 
week but the total new production added only totaled 
1,065 bbl. per day. This small aggregate initial daily 
production is due to the policy of operators of com- 
pleting mew wells at a low rate as the maximum 
allowable is rather low and no advantage can be 
gained by permitting a new well to establish a high 
potential. As a matter of fact operators decided more 
than a year ago that new wells must make up any 
overage recorded during potential production tesis 
thus necessitating the suspension of production on any 
well until the cumulative allowable equaled the total 
production made on the potential production test. In 
order to eliminate this shutdown, operators have 
adopted the practice of completing new wells at a low 
rate and leaving it to the umpire’s office to fix the 
potential on a computed basis. It is the general ex- 
pectation that the Ford zone in the Long Beach Harbor 
section of the Wilmington field will prove highly pro- 
ductive upon exploitation, but Royalty Service again 
found the zone to be only fair from a production stand- 
point in the west end or town-lot section of the Wil- 
mington. No. 3 Packard of this company and a former 
upper-zone well upon being redrilled and deepened 
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to the Ford zone was recompleted pumping 226 bbl. 
of clean 28.9-gravity oil per day from 5,716 ft. This 
well had been deepened from 3,615 ft. 

The tideland accumulation in the Long Beach Har- 
por section of the Wilmington field and about which 
the federal Government seems to be hot and bothered 
contributed two additional new wells this week. Both 
of these new wells were completed by Long Beach 
Oil Development Co. for account of the city of Long 
Beach in accordance with the municipality’s award 
made several months ago. These wells become the 
city’s property as soon as completed and are subject 
only to an allowance for operation and maintenance 
and return of capital invested by the operating com- 
pany. No. 5-W was completed flowing 280 bbl. of 20.8- 
gravity oil per day through a 24/64-in. bean from the 
upper Terminal zone and 324 bbl. of clean 29.8-gravity 
oil daily through an 18/64-in. bean from the lower 
terminal zone. Drilling operations were concluded at 
3,925 ft. No. 7-W, unlike No. 5-W which was a multiple 
zone completion, was completed in only the lower 
Terminal zone although the upper Terminal zone can 
be produced if desired. No. 7-W was completed flow- 
ing 235 bbl. of clean 29.5-gravity oil. per day through 
a 16/64-in. bean from 4,034 ft. 


Montebello 


The Montebello field, where operators are exploiting 
a structure in the west end of the field, is still the 
most active district in the state from a drilling stand- 
point and will probably retain this distinction for sev- 
eral months as there are still 40 incompleted drilling 
wells under way or former upper-zone producers being 
deepened to La Merced zone. The actual outer limits 
of production have not been determined, although sev- 
eral wells have found evidences that the productive 
limits can not be located very far away from present 
work. Six drilling wells tested wet this week and had 
to be recemented. Since most of these wells are around 
the limits of production this may be the tip-off that 
edgewater may have been encountered. No move has 
yet been made to exploit the deep zone known to ex- 
ist below La Merced zone. 


Four wells were completed in the west end last 
week. No. 36 Monterey of J. E. Mabee Co. was com- 
pleted flowing 908 bbl. of 36.2-gravity oil cutting 4 
per cent through two 32/64-in. beans along with 
1,100,000 cu. ft. of gas per day from La Merced zone 
with bottom of the hole at 7,750 ft. 

No. 2 Coffman of Graham-Loftus Oil Corp. com- 
pleted in La Merced zone at 7,652 ft., came in doing 
570 bbl. of 37.1-gravity oil and 3,850,000 cu. ft. of gas 
per day through a 32/64-in. bean behind a tubing pres- 
sure of 500 Ib. and a casing pressure of 800 Ib. The 
hole was finished with a string of 7-in. casing ce- 
mented at 7,547 ft. and then gun-perforated opposite 
the gas zone. Bottom of the hole was finished with 
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115 ft. of 5%-in. liner landed at 7,650 ft. and per- 
forated at 7,545-7,650 ft. and 7,640 ft. of 2%-in. tub- 
ing with valve and packer. No. 2-16 Cowan of Caminol 
Co., Ltd., total depth 7,640 ft., started off flowing 1,020 
bbl. of 35.9-gravity oil through two 1-in. beans along 
with 3,800,000 cu. ft. of wet gas daily. 

No. 1 Long of York Oil Co., near Maple and Beverly 
Boulevard, and south of Beverly, was finished flowing 
601 bbl. of 36.5-gravity oil and 550,000 cu. ft. of gas 
per day from the La Merced zone with bottom at 7,656 
ft. Production was coming through two 1-in. beans 
under a steady pressure. Inasmuch as the court in- 
junction prohibiting gas. waste in the Montebello field 
does not apply during the completion period it has 
become the custom to flow new wells wide open un- 
til they get under way after which they are pinched 
in to reduce gas production. Completion periods are 
comparatively short due to two reasons. One reason 
is to keep within normal practice and the other rea- 
son is because as a rule wells in this field come in 
quickly and reach top rate within a short time. 


Coalinga District 


No. 64-30-B of Wilshire Annex Oil Co., about mid- 
way between the Northeast and Southeast Coalinga 
fields of Fresno County in the San Joaquin Valley, 
which looked very good a few weeks ago before me- 
chanical trouble developed, has failed to respond to 
several days of swabbing and bailing. The well cored 
an oil sand just above the bottom of the hole at 
8,383 ft. but the production test made early this week 
indicated the well did not have sufficient pressure 
to result in a natural flow. This well is an important 
test inasmuch as it may have an important effect on 
future drilling at the south end of the Northeast 
Coalinga field and at the north end of the Southeast 
Coalinga field. South of the Southeast Coalinga field 
and north of an outpost recently drilled and aban- 
doned by E. A. Parkford, Universal Consolidated Oil 
Co. has just passed the 6,000-ft. level in No. 81-24-C 
in Section 24-20-15, and should reach the point at which 
the Gatchell sand should be found within another week 
or 10 days. This well is being drilled on the assump- 
tion that the thin streak of Gatchell zone found by 


Parkford should thicken toward the north sufficiently 
to make a commercial well. 

Drilling operations in the Southeast Coalinga field 
are being maintained at a normal rate. There are 
still several hundred acres waiting for the drill, but 
operators do not seem to be in any hurry to start 
work on inside locations. During the past week, Texas 
Co. completed No. 3 Exeter fee in Section 6-20-16, in 
the northern part of the Southeast Coalinga field 
flowing at the rate of 1,840 bbl. of 32.2-gravity oil 
and 1,300,000 cu. ft. of gas per day from the Gatchell 
zone at 8,220 ft. New wells are not allowed to produce 
for more than a few hours following completion. Rig 
is up for No. 4 Exeter fee and present plans call for 
immediate work. Up in the Northeast Coalinga field, 
Union Oil Co. has two wells headed down to ‘the 
Gatchell zone and Superior Oil Co., Standard Oil Co. 
and Amerada Petroleum Corp. are working on one 
each. 


Greeley—Canal 


General Petroleum Corp. may have found a new 
productive area between the Greeley and Rio Bravo 
fields in Kern County although it is not at all im- 
probable that this company’s No. 1 Sullivan in Section 
12-29-25, may be a northwestern outpost in the Greeley 
field. It cored an excellent oil sand at 11,327-86 ft. and 
was being cored ahead and at last report was still 
in the pay. The company landed a 6%-in. water string 
at 11,327 ft. and on the formation test with a 5,000- 
ft. water-cushion water reached the surface in 26 
minutes followed by water in 40 minutes. The well 
flowed clean crude oil for 3 minutes and after the valve 
was closed it required 59 minutes to exhaust the head 
in the drill pipe: Following the test the company re- 
sumed coring. North of No. 1 Sullivan, General Petro- 
leum has completed rig for No. 1 Farrand in Section 
12-29-25. No. 1 Sullivan looks almost certain of. show- 
ing large production upon being tested out within 
the next week or 10 days. In the Canal field of Kern 
County, Ohio Oil Co. completed No. 15-E Kern County 
Land in Section 14-30-25, flowing 1,360 bbl. of clean 
32.4-gravity oil and 1,800,000 cu. ft. of gas per day 

(Continued on Page 235) 
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By Increased Work in Northern 
=u" Brea; Lance Creek Big Wells 


DENVER, Colo., Nov. 13.—The northern Rocky 
Mountain area showed a considerable increase in drill- 
ing operations the past week. Principal completions 
were in the Lance Creek field, in Wyoming, of which 
there were three with two near completions. The Ohio 
Oil Co.’s No. 13 Lamb flowed 95 bbl. an hour from the 
Leo sand; the Continental Oil Co.’s No. 4-B Diehlman 
made 1,728 bbl. initially through the tubing in the Leo 
sand, and the Ohio Oil Co.’s No. 7 Leo swabbed 232 bbl. 
initially from the Sundance. 

The Glentop Exploration Co.’s wildcat in Platte Coun- 
ty reports a show of oil at shallow depth and will test. 
The Mountain Fuel Supply Co.’s No. 1 Mosey, Middle 
Baxter basin, was a small gas well. The Cut Bank field 
in Montana had two completions, and Kevin-Sunburst 
scored three. 

New operations included a test on the south end of 
the Berthoud dome in Colorado by L. R. Steele; a wild- 
cat on the Iron Springs dome in Moffat County; an 
edge well at Rock Creek, in Wyoming, in the Ohio 
Oil Co.’s No. 15 Harrison & Cooper, a shallow test in 
Fremont County by the Yellowstone Oil Co.; another 
location on Cole Creek, by the General Petroleum Corp.; 
two wells in Cut Bank, Montana, and one new operation 
in Kevin-Sunburst; and an important test in northeastern 
Arizona. 

Holding the attention 1n southeastern New Mexico 
during the week was the Vacuum pool in central Lea 
County. Seven new completions were reported from 
this area, five of which were Texas Co.’s wells. New 
work in both Lea and Eddy counties was slightly be- 
low normal, only four new tests being recorded in 
Lea and two in Eddy. 

Both of the Eddy County locations were in the 
Loco Hills pool. R. W. Fair has staked No. 3 Brain- 
ard 2,310 ft. from the south and east line of Section 10- 
18s-29e, while Franklin Petroleum Co. No. 2-B Bal- 
lard was located 2,310 ft. from the north and east Jines 
of Section 1-18s-29e. Only one well was completed in 
the Loco Hills pool during the week, it being Frank- 
lin Petroleum Co.’s No. 3-A Ballard, which gaged 
500 bbl. daily from pay sand drilled from 2,765-95 ft. 

Activity continued in the recently discovered oil 
pool in the western part of Lea County. Continental 
Oil Co. and others No. 1 Robert C. Langston, % mile 
southeast of Frank Farley and others’ (now Westlea 
Oil Co.) No. 1-A Texas Co.-State, discovery well in 
the pool, was drilling below 145 ft. as the week closed. 
It is in the C SE SW Section 15-20s-32e. 


SOUTHEAST NEW MEXICO COMPLETIONS 
Eddy County 


In the Loco Hills pool, Franklin Petroleum Corp.’s 
No. 2-B Ballard, Section 1-18-29, flowed 500 bbl. daily 
through open casing from pay logged from 2,765-95 
ft., total depth. 


Lea County 

In the Mattix pool, Skelly Oil Co.’s No. 1 J. W. 
Sherrel, Section 31-23-37, flowed 137 bbl. daily through 
%-in. choke. on 2-in. tubing from pay from 3,494 to 
3,540 ft. after 206-qt. shot. Skelly Oil Co.’s No. 2-M 
State, flowed 333 bbl. daily after 336-qt. shot in the 
pay section from 3,462 to 3,541 ft. 

In the Eunice area, Gulf Oil Corp. No. 3-B Mattern, 
Section 31-21-37, flowed 152 bbl. daily through %-in. 
choke from pay at 3,555-4,000 ft., total depth. 

In the Hardy area, Magnolia Petroleum Co.’s No. 5 
Brunson-Argo Oil Corp., Section 10-22-37, flowed 187 
bbl. in 18 hours after a 125-qt. shot in pay section 
from 3,650 to 3,721 ft. 

In the Vacuum pool, Humble Oil & Refining Co.’s 
No. 10-K State, Section 28-17-35, flowed 43 bbl. daily 
for 6 hours from pay logged from 4,153 to 4,640 ft. 

Republic Production Co.’s No. 4-B State, Section 32- 
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17-35, flowed 27 bbl. hourly for 6 hours from pay 
logged from 4,351 to 4,550 ft. 

Texas Co.’s No. 5-R State, Section 6-18-35, flowed 
333 bbl. in 6 hours through open 2-in. tubing from 
pay from 4,250 to 4,640 ft. 


Texas Co.’s No. 3-L State, Section 1-18-34, flowed 


261 bbl. in 6 hours from pay logged from 4,270 to 
4,714 ft. 


Texas Co.’s No. 2-M State, Section 1-18-34, flowed 


103 bbl. in 6 hours from pay logged from 4,275 to 
4,714 ft. 


Texas Co.’s No. 4-R State, Section 2-18-34, flowed 
164 bbl. in 6 hours from pay from 4,273 to 4,714 ft. 
Texas Co.’s No. 2-X State, Section 3-18-34, flowed 


80 bbl. in 6 hours from pay logged from 4,195 to 
4,700 ft. 


Eddy County 

Carper Drig. Co.’s No. 4 ox SE SE SW Sec. 25- 
16-31. T.D. 4,025 ft.; tstg. on pm 

G. R. Burke’s No. 1 State, NE NE NW Sec. 36-16-24. 
S.D.0. 1,900 ft. 

B. H. Nolem’s No. 1 Iles, SE SE SE Sec. 17-16-29. Tstg. 
1,803-19 ft.; est. 80 B.O.P.D.; pmpg.; tstg. 1,824 ft. 
Saunders’ No. 1 Murdock, NW NW SW Sec. 4-18-29. 

Drig. 1,653 ft. 

Artesia Drig. Co.’s No. 1 Hoffman, SE SE SE Sec. 14- 
17-24. Drig. 570 ft. 

. R. Cones et al’s No. 1 Saunders, SE SE NW Sec. 13- 
17-27. S.0. 505 ft.; S.D.O. 600 ft. 

Danciger O. & R. Co.’s No. 5-A Turner, CN% NW NW 
Sec. 19-17-31. S.0.G. 3,409-15 ft.; tstg 

J. E. Hughes’ No. 3 Brooks, NE NW NW Sec. 19-17-28. 
S.D.0. 2,222 ft. 

Plains Prod. Co.’s No. 1 Massie, C SW SW Sec. 27-18- 
29. Drig. 2.862 ft. 

L. E. Elliott’s No. 1 Elliott, SE SE SE Sec. 24-18-29. 
S.S.0. 3.255-75 ft.; drig. 3.478 ft. 

Franklin Pet. Corp.’s No. 1 Masteller, NW NW NE Sec. 
7-18-30. S.D.R. 1,675 ft. 

Franklin Pet. Corp.’s No. 1 Cappedge, NW SW NW 
Sec. 5-18-30. S.S.G. 3,118-23 ft.; tstg. 

E. S. McAuliff’s No. 1 Coates, C SE NE Sec. 3-18-23. 
S.D. 1,079 ft. 

Underwood & Sanders’ No. 2 Miller, SW NW NW Sec. 
4-18-29. T.D. 2,405 ft.; milling csg. 1,800 ft.; jnkd. 
hole; skidded 50 ft. east; T.D. 2,660 ft.; P.B. 2,635 ft.; 
tstg. 

J. W. Elliott’s No. 1 Cannon (O.W.D.D.), C SW SE Sec. 
4-19-30. Drig. 2.478 ft. 

Trojan Oil Co.’s No. 1 Grant, SW SW NE Sec. 33-20s- 
25e. S.O. 1,530 ft.; S.D.R. 1,580 ft. 

Dodson Drig. Co.’s No. 1 State, 2,310 ft. from N and 
330 ft. from E lines of Sec. 17-16-29, % mile N of 
Nolen’s No. 1 Iles discovery well. Spdg. 

Pittman’s No. 1 State, 330 ft. from SW cor. Sec. 17-16- 
29; east offset to Nolen pool opener. C.&P. 

Dodson Drig. Co.’s No. 1 A. H. McElreath, 330 ft. from 
S and W lines of Sec. 3-16-29, 2% miles NE of Nolen 
pool opener. Spdg. 


Chaves County 
G. H. Cowden’s No. 1 Brunson, 330 ft. N and W lines 
Sec. 27-9s-30e. C.&P. 
Caudill & French’s No. 1-A Smith (O.W.D.D.), Sec. 1- 
4-29. S.D.R. 3,686 ft 


E. J. Fisher’s No. 1 Hill, CSL S% Sec. 8-15-25. S.D.O. 
850 ft. 

Tarkenton Bros.’ No. 1 Peters, SE SE NW Sec. 33-11- 
25. S.S.O. 1,280-85 ft.: S.D.O. 1,374 ft. 

Western Minerals. Inc.’s No. 1 Dow, C SW NW Sec. 
27-10-30. S.0. 3,920-25 ft.; S.I. 4,090 ft. 

Dona Ana County 

Picacho O. & G. Co.’s No. 12 Armstrong, Sec. 15-23s- 

lw. W.O. csg. 2,620 ft. 


Slack & Mahres’ No, 1 Simmons, Sec. 35-22s-5e. S.D. 
2,785 ft., T.D.; repairs. 


Luna County 


0. D. Berry’s No. 1 Berry, SE SE SW Sec. 33-22s-10w. 
S.D.O. 1,000 ft. 


Lea County 


Frank Farley’s No. 1-A State, Sec. 18-21s-30e. Prep. drill 
vlug; sat. 2,629-31 ft.; new pool opener; flwd. 1,000 
B.O. in 18 hrs. est. 1,500 B.O.P.D.; S.I. for storage. 

Wilson Oil Co.’s No. 1 Shell-State, C NE SW Sec. 7-21- 
35. T.D. 3,736 ft.: flwd. 51 B.O.P.D.; rng. 7-in. 3.636 ft. 

Argo Oil Corp.’s No. 1 Texas Co.-State, west offset to 
Westlea Oil Co. pool ovener. Drig. 1,142 ft. 

Westlea Oil Co.’s No. 1 Texas Co.-Cleveland, 2,310 ft. 
S of Westlea pool opener and 330 ft. from N and 
1.980 ft. from W line of Sec. 21-20s-32e. Drig. 910 ft. 

Continental Oil Co.’s No. 1-A-15 Langston, 660 ft. from 
S and W lines of Sec. 15-20s-32e, % mile southeast of 
Westlea pool opener. Drig. 145 ft. 


NORTHWEST NEW MEXICO 


San Juan County 


Continental Oil Co.’s No. 99 Rattlesnake, SW SE SW 
Sec, 12-29n-19w. S.D. 600 ft. 


Kutz Deep Test, Inc.’s No. 7 Govt., C NW NW Sec. 28- 
28n-10w. Drig. 450 ft. 
Congress Oil Co.’s No. 2 Govt., Sec. 18-28n-llw. Drlg. 


,890 ft. 

Angel Peak Oil Co.’s No. 8 Govt... C NW SW Sec. 13- 
28n-llw. T.D. 1,420 ft.; R.U. new rig 

Continental Oil Co.’s No. 100 hattloonake, NE NW NE 
Sec. 2-29n-19w. Drig. r.b. 5,020 ft. 


Bernalillo County 


Norins Realty Co., Inc.’s No. 2 North Albuquerque, NE 
SE NW Sec. 19-11n-4e. S.D. 4,600 ft. 


San Miguel County 


Southwest Drig., Inc.’s No. 1 Conchas, NW NE Sec. 34- 
17n-2le. Drig. 2,150 ft. 


Valencia County 


C. A. Grober et al’s No. 1 soa. NE NE Sec. 19-5n-3e. 
S.D. 3,850 ft. to run 6%-in. 


COLORADO 


Adams County 


Derby Dome O. & G. Co.’s No. 2 Baxter, C SE SW Sec. 
2-3s-66w. T.D. 62 ft.; R.U. to res. 


Boulder County 


The test well on the El Dorado structure recently 
drilled to 6,381 ft. by the Continental Oil Co. in its 
No. 1 Borra, SE NE SW Section 5-1s-69w, may be 
carried down to the Dakota sands by other interests, 
according to H. L. Garner, geologist, of Denver, who 
with his associates blocked the acreage and turned it to 
the Continental company. The test was drilled through 
the Hygiene formation by the Continental company, 
but did not go to the Dakota. At 6,381 ft. the company 
suspended drilling and turned the well and leases back 
to the owners. It was left in shape so that little addi- 
tional work will be required to drill out the plugs and 
continue to the lower sand. The hole now stands with 
the 13%-in. cemented at 420 ft. and 6,381 ft. of 9%-in. 
open hole filled with heavy mud, and considerable 
equipment on the ground. The structure was not dis- 
covered through geophysical methods as reported in 
The Oil and Gas Journal, according to Mr. Garner, but 
on the contrary he spent 2 months in a detailed plane- 
table surface and subsurface survey, and subsequently 
it was turned to the Continental after its geological 
department had in a similar manner checked the struc- 
ture. The Hygiene is not productive in this area, and 
the Dakota series, which was not reached in this test, 
is the normal objective. Mr. Garner’s interpretation 
of the log of the well places it at least 150 ft. higher 
than the Ohio Oil Co. well drilled several years ago 
3 miles to the northeast, which showed some saturation, 
and he expresses the opinion that the test will not 
be conclusive until it is carried to the lower horizons, 
and present plans have that objective in view. Mr. 
Garner formerly was consulting geologist for the Gen- 
eral Petroleum Corp., and other well-known California 
companies. 


Custer County 
Henry Donnelly’s No. 1 Hodge, SE NE Sec. 26-21s-69w. 
S.D. 1,200 ft. 
El Paso County 
F. F. Hintze et al’s No. 1 State, CEL SE SE Sec. 16- 
11s-60w. T.D. 385 ft.; U.R. 13%-in. for W.S.O. 
Fremont County 
T. E. Maloney’s No. 1, SE NW Sec. 34-19s-69w. S.D. 
1 ft. after rng. 1,300 ft. of 5%-in. and 550 ft. of 
Waterville Oil Co.’s No. 2 Persons, CWL NE NE Sec. 
17-19s-69w. S.D. 330 ft. 


La Platte County 


— Snatter’s No. 1-X Bryce, C 1 hg SW Sec. 31-33n- 
. T.D. 2,522 ft: in sd.; W.0. 54-1 


Larimer 7 


L. R. Steele and others will drill down their No. 1 
Bund at the south end of the Berthoud structure as 
a test for oil. It was started as a water well and at 
present depth of 700 ft. it is moving in heavier machine 
to go to the Muddy sand. 

Continental Oil Co.’s No. 1 Meyers, SW SE SW Sec. 19- 
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8n-68w. T.D. 5,206 ft.; P.B. 7 hg ft.; shot with 20 
qt. at 4,464-4,686 ft.; W.O. uip Pp. 

L. R. Steele et al’s No, 1 Bund, "NE SW Sec. 7-3n-69w. 
T.D. 700 ft.; M.I. National mch, to D.D. 


Las Animas County 


Hulme-Johnston-Allison’s No. 1 Azar, SE SE NW Sec. 
27-34n-58w. Drig. reddish sd. at 2,180 ft. 


Moffat County 


The Great Divide Petroleum Co.’s No. 1 Stanley 
Wyatt, SE% Section 6-9n-92w, Iron Springs district, is 
spudding in for a 2,000-ft. test of beds in the Wasatch 
formation. Contract was let to J. H. Farington. Loca- 
tion is about 3 miles east and a little north of the Iron 
Springs Petroleum Co.’s No, 1 Beckett, SE cor. Section 
9-9n-93w, which has some materials on the ground. 
Both companies are composed of Utah people and both 
locations were made by John B, Crapo, of Vernal, Utah, 
and Ed H. Watson, of Salt Lake City. 

Great Divide Pet. Co.’s No. 1 Wyatt, SE% Sec, 6-9n-92w. 

Spdg. (first report). 

Cooperative O. & G. Co.’s No. 1 Gossard, CWL E% E% 


Sec. 29-5n-93w. Spd. and S.D.; will skid mch. and 
bid. standard rig. 


Steamboat Springs Synd.’s No, 1 Sutton, NE NE SW 








NO OILFIELD 
CAN BEAT IT! 


Since 1926 Sand-Banum 
has been keeping boilers 
and engines free of scale 
and corrosion regardless 
of the operating condi- 
tions or the nature of the 
water used. Numerous 
power plants in every sec- 
tion of the United States, 
Canada, Cuba, South 
America, Java, Sumatra 
“The Entirely and the Bahrein Isles de- 
eee pend upon this pure col- 
Treatment”  loidal concentrate. 





Not only is it sure, certain and safe but so sim- 
ple to use, ship and store. It comes in 16-ounce 
cans—ready to apply and each can protects a 
250 Hp. boiler for a month! 


SAND-BANUM WILL “BEAT” YOUR Scale 
and Corrosion Problems—OR COST YOU 
NOTHING! Try it on your “toughest job” 
for 30, 60 or 90 days. Then if you are not 
satisfied with the result—you owe us nothing! 


AMERICAN SAND-BANUM CO.., Inc. 


9 Rockefeller Plaza New York City 
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Sec. 1-5n-96w. S.D. 2,125 ft. for csg.; H.F. brackish 
wtr. in sd. (probably Sundance); TD. KS 780 ft. 


Park Segoe 


South Park Oil Co.’s No. ae. NE NE SE Sec. 34- 
lls-75w. Drig. below 7,072 ft. 


Rio Blanco County 


Texas Co. oie = mye” vy’ s No. 3 Unit, NE NE NE Sec. 
27-3n-94w. Drl ft. 


Buford Oil Co.’s By * Govt., C SW SW Sec. 16-1n-91w. 
T.D. 4,070 ft.; fsg. bit. 


Routt County 


L. C. Craig and L. C. Moore’s No. 1-X Irwin, C SW NE 
Sec. 33-7n-85w. Drig. 2,090 ft. 


Washington County 
Thurman Oil Trust’s No. 1 Ruby, Thurman district, 
lost the hole at 140 ft. when it was unable to recover 
bit. Portable rotary was moved in for new hole which 
has spudded and is drilling below 150 ft. 


Thurman Oil Trust’s No. 1 Ruby, NW NW SW Sec. 3-5s- 
52w. Drig. 150 ft. in new hole. 


WYOMING 


Big Horn County 
Yale Oil Corp.’s No. 2 Jones, Lot 59, approx. CEL NE 
oe 3 29-56n-97w. Drig. 1,715 ft; 10%-in. cmtd. 
: t. 


Carbon County 


The Ohio Oil Co. has released location for its No. 15 
Harrison & Cooper in the Rock Creek field. It is an 
outside well on the southeast, being a diagonal offset 
on the southeast to No. 14 Harrison & Cooper which 
was completed in the Sundance for 400 bbl. initially. 


Ohio Oil Co.’s No, 15 Harrison & Cooper, SE NE NW 
Sec. 2-19n-78w. R.U.R. (first report). 
Frank M. Johnston’s No. 1 Govt., C SE SE Sec. 22-24n- 
88w. Drig. 875 ft. 
Martin & Gaylord’s No. 1 Horne Bros., CNL NW SW 
rea 22-22n-78w. T.D. 990 ft.; U.R. 65-in. to set on 
ttm. 
Ohio Oil Co.’s No. 1 University, SW SW SW Sec. 26- 
20n-78w. T.D. 3,579 ft.; emtd. 5-in. at 3,378 ft.; C.O. 
Albert Dev. Synd.’s No. 1 Boeke, SW NW Sec. 18-25n- 
79w. Drig. 360 ft. 
es Oil Co.’s No. 1 Lake Valley, CNL Sec. 14-20n- 
Sw. S.D. 3,610 ft. 


Converse County 
New Era Fuel Co.’s No, 1 Pestal, SE NE NE Sec. 32- 
32n-69w. Drig. 565 ft.; S.0. 535 ft.; 8%-in. emtd, 555 


ft. 
Blue Ridge Oil Co.’s No. 1 Prokesh, SW NW SE Sec. 
29-32n-69w. Drig. 600 ft.; carrying 8%-in. at 563 ft. 


Fremont County 


The Yellowstone Oil Co.’s No. 6 Government, in the 
Shoshoni district, has spudded in a 12%-in. hole to go 
to 1,500 ft. The location is % mile east of Hall & 
Olinger’s No. 5 Government which was abandoned at 
1,000 ft. A series of core holes are being drilled pri- 
marily to work out subsurface structure, but some of 
them are being carried down to a shallow sand which 
has shown some oil saturation. 


Yellowstone Oil Co.’s No. 6 Govt., C NE NE Sec. 33- 
38n-93w. Spdg. (first report). 

Sinclair-Wyoming Oil Co.’s No. 11 Sand Draw Unit, 
CSL NE NE Sec, 15-32n-95w. Drig. 4,164 ft.; T. Lakota 
4,139 ft.; emtd. 7-in. 4,140 ft. 

Consolidated Oil Properties’ No. 3 Ewart, C SW SE 
Sec. 16-1n-lw. Drig. in Embar 1,420 ft. 

Hot lappa County 

John W. Selby’s No. 1 Kyne, SW NW Sec, 22-43n-92w. 
T.D. 409 ft.; rng. 8%-in, to set on bttm 

J. W. Bales’ No. 1 Govt., CWL NW SE Sec, 21-42n-90w. 
Drig. 465 ft. 

Lincoln County 


H. C. Harris et al’s No. 1 Govt., SE NW NW Sec. 23- 
21n-117w. Drig. 2,390 ft. 


Natrona County 


The General Petroleum Corp. has released location 
for No. 1-21-G on the Cole Creek structure, % mile 
northwest of its discovery well in the Dakota-Lakota. 
This is the third well drilled on the structure. The sec- 
ond, a mile to the north of the discovery,. went to the 
Sundance without results, 


General Pet. Corp.’s No. 1-21-G, NW NW NW Sec. 21- 
35n-77w. Loc. (first report). 

Iron Creek Oil Co.’s No. 1, CWL SW NW Sec, 11-32n-82w. 
TD. 721. tt.; yee to drill by lost bit (first report; 
Iron Creek dist. 

Continental Oil Co.’s No. 1 McGrath, C NW SW Sec. 
15-34n-78w. Drig. sd. and sdy. sh. 6,533 ft.; unable 
~ — D.S. tst. in Muddy sd.; Lakota T. 6,418 ft. 


Connelly % Drig. Co.’s No. 1 State, SW SW NW Sec. 36- 
36n-8lw. rig. below 1,300 ft. 

Summit Oil Co.’s No. 2 Govt., NW NE NE Sec. 21-33n- 
80w. S.D. 960 ft. 


Niobrara County 


Lance Creek had three completions, all inside wells, 
two near completions, and no new operations. 

The Ohio Oil Co.’s No. 13 Lamb-Acct. 1, NW SE NE 
Section 5-35n-65w, flowed at the rate of 95 bbl. an hour 
from the Leo sand at 5,487 ft., total depth. It had the 
top of the upper bench at 5,270 ft., and the second 
bench at 5,449-80 ft. The 7-in. was set at 5,268 ft. and 
the rotary table elevation is 4,455 ft. 





The Continental Oil Co.’s No. 4-B Diehlman, SW SW 
NW Section 8-35n-65w, was completed at 5,544 ft. for 
an initial production of 1,728 bbl. in 24 hours through 
the tubing from the Lea sand, topped at 5,512 ft. after 
acidizing. The 7-in. was cemented at 5,507 ft. 

The Ohio Oil Co.’s No. 7 Leo-O.P.C.-16, NE NE SW 
Section 35-36n-65w, swabbed 232 bbl. in 24 hours through 
the tubing from the Sundance sand at 4,356 ft., total 
depth. Top of the basal Sundance was at 4,413 ft. It is 
between the same company’s No, 1 Leo-7 and No. 6 
Leo-16, all three wells being on the extreme eastern 
edge of the developed area and in a district some dis- 
tance east of the principal Sundance production. 


The Utah Oil Refining Co.’s 438-mile pipe line from 
Fort Laramie to Salt Lake City was completed Novem- 
ber 8 and it is now being filled with oil. It will be 
another week before the oil reaches its western termi- 
nal. Booster stations have not yet been completed. 
The line is described by the builders as traversing the 
most difficult terrain of any ever laid in the United 
States. 

The Continental Oil Co.’s No. 4 Apex-1, NW NE NE 








Throughout the World, 
MORE MILLER Sand Pumps 
are being used to clean- 
out sand and sedimen'— 
than all other sand 
pumps made. 


The MILLER is made in diameters of 2%, 3, 3%. 4 4%, 
& 5%. 7 and 9 inches and lengthe of 20, 25 and 90 feet. 


INTERCHANGEABLE BOTTOMS 
To Meet Every Condition 


@ BAILER BOTTOM 


combination of either Bailer or a Sand Pump 
tm one tool 


@ SAND BOTTOM 


Used when tools are run and when well is 
shot to quickly remove loose material 


@ STAR BOTTOM 


Used for cutting the sand loose. 


@ CHISEL BOTTOM (In Pump) 


With this bottom tightly packed sand can 
be easily broken in small pleces so i can 
be picked up in the pump. 


Write for Descriptive Folder and Price List 
See Pages 1564-65 COMPOSITE CATALOG 


ALSO ’ 
DRILLING 
EQUIPMENT 






General Offices and Factory 
OKLAHOMA CITY, OKLAHOMA 


1524 S. E. 29th P.O, BOX 4516 Tel. 7-6884 
Branches SAPELPA, OLA. ILE _ TEX. weusTon, TEX. 


FOR SALE BY (LL SUPPLY STORES 
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Section 34-36n-65w, swabbed and flowed 135 bbl. in 12 
hours through the tubing at 5,330 ft., total depth, from 
the Leo sand, and is a near completion. 

The Continental Oil Co.’s No. 5 Apex-3, SE NE SW 
Section 34-36n-65w, swabbed 172 bbl. through the 2-in. 
tubing at 5,460 ft., total depth, after acidizing with 1,000 
gal. It was then acidized with 2,000 gal., ard is swabbing 
and circulating. 

Continental Oil Co.’s No. 5-B Diehlman, NW SE NE 

Sec. 7-35n-65w. R.U.R. 

.MacKinnie O. & D. Cray No. 7 


——— ge 
xo, Ol Cos N NE Sec. 7-35n-65w. 
nBrig, 2 0 oR, No. 1 Ong, SE SE SW Sec. 31-36n-65w. 


B. Cobb & Gos No. S Novick, NE NE NW Sec. 6- 


A. on65 t. 

Ohio Oil Co.’s No. 13 Carrie Putnam, C NW NW Sec. 
4-35n-65w.. Drk.; W.O. rig. 

Continental Oil Co.’s No. 6 Sam Joss, NW NW NE Sec. 
6-35n-65w. ft. 


. sh, 
Continental Oil Co.’s No. 6-A Diehlman, NW NE NE Sec. 
7-35n-65w. Cmtd. 13%-in. at 303 ft.; W.O.C. 
Continental Oil Co.’s No. 5-A Diehlman, SE NW NW 
Sec. 8-35n-65w. M.I.M. 

a . 1 Berggren, SE NW Sec. 23- 
35n-63w. T.D. 2,242 ft.; T. Leo 2,228 ft.; rng. 7-in, 
.-MacKinnie Oil & Drig. Co.'s No. 1 
Thompson, NE NW NE Sec. 7-35n-65w. rig. 5,125 ft.; 


ft. 
Minnelusa Oil Corp.-MacKinnie Oil & Drig. Co.’s No. 6 


Thompson, NE NW SE Sec. 7:35n-65w. Drig. 5,418 ft.; 
red marker 5,410 ft. 

Argo Oil Co.’s No. 11-B Elliott, NE NE SW Sec. 5-35n- 
tah £s. 5,267 ft.; emtd., 7-in, 5,280 ft.; red marker 
5,14 

Cc. L, Price’s No. 2 Lamb, SE NW NW Sec. 7-35n-65w. 
Cg. below 5,406 ft. 

A. B. Cobb’s No. 4 Novick, SE SE SW Sec. 6-35n-65w. 
T.D. 5,380 ft.; C.O. to test again. 

F. F. Hintze et al’s No. 1 Wright-Govt., C NW SE Sec. 
30-36n-63w. T.D. 4,964 ft.; emtd. 7-in. at 4,617 ft. and 
perf, to test. 

Fall River Prod. & Roy. Co.’s No. 1 Govt., CSL SE SE 
Sec. 35-40n-6lw. T.D. 2,662 ft.; good S.0O.; prep to 


run 8-in. 
Park County 


Stanolind 0. & G. Co.’s No. 1 gS d00 NE NE NE Sec. 
2-47n-100w. T.D. 1,872 ft.; tstd. 9,000,000 cu. ft. gas; 
P.B. to 1,710 ft. to $.0.W. 

Mule Creek a Co.’s No. 1, Lot 51, Sec, 9-46n-101w. 


Drig. 240 f 
Platte County 

The Glentop Exploration Co.’s No. 1 Milikin, in the 
Glendo district, is reported to have a good show of 
light oil at 626 ft., a few inches in a formation in the 
top of the Hartville (Pennsylvanian) series. The 8%- 
in. was underreamed and is being set on bottom to make 
a water shutoff. The Pennsylvanian lies immediately 
beneath an overlay of White River (Tertiary) and was 











EAST TEXAS and RODESSA Producers 


find PURCHASED ELECTRIC POWER 
Made to Order 





To solve his power problem, the East Texas and Rodessa producer 
need only turn to his nearest Southwestern Gas & Electric Company 
power line. This network of power lines is unexcelled for convenience. 
The economy of such Purchased Electric Power is traditional. 


But these are only a few of the many advantages of Purchased Elec- 
tric Power. Others include SAFETY, CLEANLINESS, FLEXIBILITY, AC- 
CURATE RECORDS, LOW MAINTENANCE. 


One of Southwestern’s engineers will be glad to show you how these 
advantages can solve your power problem in the East Texas and Ro- 
dessa oil fields. When you are ready for this information call any of 


our offices. 


SOUTHWESTERN 
GAS & ELECTRIC CO. 


General Offices: Shreveport, La. 
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topped at 546 ft. and followed by water at 550 ft. Fol- 

lowing the shutoff the hole will be drilled deeper into 

the formation to see what it amounts to. 

Glentop Exploration Co.’s No. 1 Milikin, NE SE NE 
Sec, 18-30n-67w. T.D. 626 ft.; setting 8%-in, on bttm. 
for W.S.O. 

Sublette County 


North La Barge Oil Co.’s No. 2 Govt., SW NE NE Sec. 
28-27n-113w. Drig. 200 ft. Rep ers Minton et al). 

Wyo Pet. Corp.’s No. 1 Budd, C NE NE Sec. 10- 
29n-113w. Drig. 2,869 ft. 

Texas Co.’s No. 1-D, SW NE NE Sec. 27-27n-113w. 


ft. 
Wyoming. Pet. Corp.’s No. 2 Govt., SE cor. Sec. 3-29n- 


California Co.'s No. 1 Unit , C SW NE See. 14-31in 
109w. T.D. 10,003 ft.; pratt 7-in, at 8,550 ft.; tstg. 


Sweetwater County 


The Mountain Fuel Supply Co.’s No. 1 G. H. Mosey 
NW cor. Section 18-18n-104w, Middle Baxter basin, was 
completed at 2,610 ft., total depth, for 375,000 cu. ft. of 
gas per day. It is producing through perforated casing 
set on bottom. 


ae pe Oil Co.’s No. 88-A, iy SE SW Sec. 
11-26n-90w. 583 ft.; 10%-in. at ft. 

sinelair-Wyomin ing. Oil Co.’s No. 87-A, 3w SE SE Sec 

er ee 2,134 ft.; emtd. 7-in. at 2,131 ft.; 


WwW -Calif. Pet. Co.’s No. 2 Govt., 
Sec. 2 airn-i0ew. Drig. 2,861 ft 
Uinta County 


Stove Creek Oil Co.’s ee ty Govt., NE SW NE Sec. 26- 
14n-119w. Drig. 1,690 


aie County 
io. Brorph 2. No. 1 Hansen, NW NE NW Sec. 13- 
n-63w 
Gose Oil Synd. re No. 1, NE cor. Sec. 28-47n-63w. Cmtd. 
<- in. at 4,918 
no Updike’s No "4, CEL NE NE Sec. 36-46n-64w. 
lg. below 1,000 ft. 


Bruce C. Teeter’s No. 1 State, SW SW SE Sec. 36-32n- 
6lw. Recmtd. 8%-in. at 1,860 ft. 


MONTANA 


A statement of crude oil produced and refined in 
Montana by fields from the discovery date to June 30, 
1939, prepared by the Oil Conservation Board, shows 
a total production of 72,427,645 bbl. Of that quantity, 
Kevin-Sunburst produced 34,488,089 bbl., and Cut Bank 
was second with 14,990,818 bbl. Cat Creek was third 
with a total of 14,176,790 bbl. Record of refining began 
with 1934 and from that year to June 30, 1939, there 
were 15,796,046 bbl. of Montana oil refined in the state, 
and 9,017,524 bbl. of Wyoming oil refined in Montana, 
a total of 24,813,570 bbl. refined in that state. 


Blaine County 


Montana Gas Corv.’s No. 1 Bowes, NE SE NW Sec. 34- 
32n-19e. T.D. 795 ft.; prep to test.; S.G. 


Carbon County 

Ohio Oil Co.’s No. 9 Souders, C NE SW Sec. 2-7s-21e. 
T.D. 5,498 ft.; sidetrkg. liner at 5,469 ft. 

Minnelusa Oil Corp.-Henderson Prod. Co.’s No. 1-H-11- 
Elk-11, SE SE. NW Sec. 35-9s-23e. ey A = ft.; 
85-in. cmtd. 1,793 ft.; S.O. in sd. at 1,989-92 

R. C. Tarrant’s No. 2 McKay, Cc SE NW ag ait: 18e. 
ae 2,290 ft. 

R.C. Tarrant’s No. 2 Heare, NW SE NW Sec. 14-6s-19e. 

Miracle Oil Co.’s No. 2 Govt... CWL NE SE Sec. 3-6s 
23e. T.D. 2,381 ft.; C.O. 1,516 ft. 


Flathead County 


—_ Ww. Ye ory No. 1, CSL SW SW Sec. 2-27n- 
S.D. 150 ft.; to M.I. rig. 


Fergus County 


Baugham & Singley’s No. 1 Skag ees, C NW SW Sec. 7- 
15n-20e. T.D, 1,080 ft.; rng. 37% to bttm. 


Hill County 


J. Gudgel’s No. 1 Mancin, SE NE NW Sec. 19-37n-15e. 
Drig. 1,160 ft.; S.G. 


CWL NW Sw 


Glacier County 


Cut Bank reported two completions and two new 
operations. 

The Texas Co.’s No. 2 J. Bonnet, C SW SE Section 
8-32n-5w, swabbed 131 bbl. first 24 hours at 2.961 ft., 
total depth, from the lower Cut Bank at 2,944-58 ft. 
Main pay was at 2,947-56 ft. 

The Glacier Production Co.’s No. 1 Stott, C SE NW 
Section 34-33n-5w, located nearly a mile south and east 
of the nearest producers, in the southeastern part of the 
field, swabbed 139 bbl. of water and 22 bbl. of oil first 
24 hours at 3,105 ft., total depth, and is trying to shut 
off water. The Sunburst at 2,990-3,002 ft. was dry. 
The upper Cut Bank was at 3,025-50 ft., and the lower 
Cut Bank, which also was the main pay, was at 3,090- 
3,100 ft. 

Cobb-Reagan’s No. 4 Jackson, SW SW SE Sec. 5-32n-6w. 

R.U.R. report). 

Texas Co.’s No. 2 State, C NE NE Sec. 36-34n-6w. Loc. 
first report). 

ho Co.’s No. 3 Tweedy, CWL NW NE Sec. 21-35n- 

Texas Co.’s No. 2 Lindquist, C SW SE Sec. 17-32n-5w. 

M. R. Wi tr.’s No, 2-X Tribal-173, NE SE SE Sec 

1  Drig. 455 ft: 

Glacier Prod. Co.’s No. 2 as ye SW Nw Sec. 
21-33n-5w. Drig. 1,070 ft.; Colo. 600 ft. 
Glacier Prod. Co.’s No. 2 Rigney, C SE SW Sec. 35-36n- 
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6w. Drig. 1,435 ft.; Colo. 670 ft.; 10%-in. 712 ft. 
Nadeau Bros.’ No. 6 ‘Farmers State ogg 440 ft. ay 

ae 1,320 ft. from NL, Sec. 17-33n-5w. brig. 2.5 Ng A 

C.’ Jeffries-Yukon eg" Co. AA 1 Clark, 


. 34-35n-6w. Drig. 2,300 
Texas Co.'s No. 9. Tri 1-122, CSL SW hgh ig 32-33n- 
ft. 


5w. Drig. 1,350 ft.; Colo. 560 ft.; 10%-in 
Texas Co.’s No. 3 Hessler, C SE NW Sec. 20-33n-5w. 


Drig. 220 ft. 
A. B. Cobb-T. T. Co.’s No. 1 Bilstad, “© NW SE Sec. 4- 
erd. light sat. 2,825- 


36n-5w. Cmtd. 7-in. at 2,814 ft; 
s> after blg. down 200 ft. 6.LH. in 3 hours; will 
Texas Co.’s No. 1 Ammerman, CWL SW SE Sec. 26- 
36n-6w. Drig. 2,695 ft.; W. at 2,520-45 ft.; S.O. with 
8%-in. at 2,570 ft. 
Liberty County 


Coolidge & sigs ty Ay 1 Forseth, CEL SE NE Sec. 
8-35n-4e. Drig. 


Toole County 

Leases on approximately 12,000 acres in four town- 
ships east of the Kevin-Sunburst field have been filed 
for record in Toole County by Harry Roe of Denver. 
They are principally in Townships 34 and 35 north, 
Ranges 1 and 2-east, with some in Township 36. Part 
of the block is in a district recently mapped by the 
United States Geological Survey showing some folds 
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While the attention of the indus- 
try is centered on the A.P.I. meet- 
ing in Chicago this week, JENSEN 
Pumping Units are quietly lifting 
oil with amazing efficiency in fields 
from coast to coast. 


“Go ahead and get everything 
you can out of that A.P.I. meeting,” 
they seem to be saying. “We'll look 
after production at home.” 


And that’s the nicest thing about 
JENSEN Jacks—they’re depend- 
able. They have a job to do, and 
they doit. Product of twenty years 
of close application to one problem, 
they cut costs at every corner. 


Perhaps you’ve taken JENSEN 
Jacks too much for granted? Don’t 
do it! Oil costs less to produce and 
is produced with less trouble when 
JENSEN Jacks straddle the wells. 


Wire us now at Coffeyville or 
see your JENSEN Dealer. Even 
a note on Chicago hotel stationary 
will have our prompt attention. 
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to the east of present production. Mr. Roe was with 
the old Midwest Refining Co. prior to its consolidation 
with the Standard Oil Co. of Indiana, and since then 
he has been identified with the field work of several 
prominent companies in the Rocky Mountain and Mid- 
Continent areas. Just what interests are represented 
in the block is not disclosed. It is believed that the 
district may be a gas area. 

Kevin-Sunburst had three completions and one new 
operation. The best well was the G. & A. Oil Co.’s No. 
14 Goeddertz, CEL SE SW Section 23-35n-3w, which is 
pumping 25 to 30 bbl. per day at 1,678 ft., total depth, 
which also is the top of the contact. It may be acidized 
later on. 

A. Beardslee’s No. 10 Swears, C SW NW Section 9- 
35n-2w, which found oil below a stratum of water, is 
pumping 20 bbl. of oil and 80 bbl. of water at 1,725 ft. 
after acidizing with 1,000 gal. It had water at 1,708 
ft. and cemented the 6%-in. at 1,710 ft. 

The Superior Oil Co.’s No. 12 Aronow, NW NW SW 
Section 12-35n-3w, is pumping 12 bbl. per day from the 
Sunburst sand at 1,510-35 ft. 


ag West Oii Co.’s No. 14 Dahlquist, SE SW SW Sec. 
1-35n-3w. Drig. 760 ft. (first report). 
Ne —s en-Sw. Drig. 06 No. 2 Haugen, SE SE 


W Sec. n-3w. Dr 
0. 17 Fryberger, NE SE SW 
1,080 ft. 


E. jth a & Son’s 
on 24-35n-3w. Dr 1, 
Hannah-Porter’s No. " Estenson, NE NW SE Sec. 19- 
-*. S.D. 1,344 ft.; small S.G. in Sunburst 1,219- 
t. 
G. & A. Oil Co.’s No. 3 Aronow, CWL SE NE Sec. 16- 
35n-3w. T.D. 1,565 ft.; cmtd. -in. 


T.D. 1,655 
s. r Scotland’s No. 3 amar, r NE SW Sec. 29- 
35n-3w. Drig. 1,563 ft.; S.G. in Sunburst 1,481-1,520 ft. 
Frazer, & Smith's No. 2 Van Note, NE SW NW Sec. 30- 
35n-2e. Drig. 1,380 ft. 
Coolidge & <Cooudge's No. 1 Maley, SW NE SE Sec. 31- 


36n-lw. S.D 
Italo Pet. Corp.’s No. 1 Cornett, C SW NW Sec. 30-37n- 
, 2 ft.; 7-in. on bttm; tstg.; W.S.O. 
Morton & Shaw’s No. 1 Ellingson, NE NE NW Sec. 23- 

oem >. 400 ft. 
Bb sin Co.’s No. 1 oe SE SW NE Sec. 
#4 S) D. 


1,904 ft. 
Sain * E% SE 


Ww. Rice Co.’s No. 4 Kea 
uae 18-35n-2w. T.D. 1,570 ft ft.; mg. 8 

Cc. L. Smith, Ae s No. 1 Govt. SE NW Sec. 13- 

35n-2w. SD. 


1,345 ft. 
R. G. Parrent’s No. 1 Holbrook, C NW NE Sec. 2-36n- 
3w. S.D. 1,370 ft. 


Yellowstone County 
Riverton Oii Co.’s No. 1 Fox, CEL NW NE Sec, 14-2n- 


23e. Drig. 2,150 ft. 
UTAH 


Daggett County 


Mountain Fuel Supply Co.’s No. 4 Murphy, SW SE SW 
Sec. 21-3n-24e. Loc, 


SOUTH DAKOTA 


Harding County 
South Dakota State Roy. Co.’s ne. 1 State, SW NW 
Sec. 35-18n-le. Drig. 6,760 ft.; C.O. 


ARIZONA 

An important wildcat drilling on the Apache struc- 
ture in the county of that name in northeastern Arizona 
is making considerable progress and is now running 
the 9%-in. casing to set at 2,000 ft. The 13-in. was set 
at 300 ft. and drilling is being done with a rotary. The 
operating company is the Franco-Arizona Oil Co., which 
was organized the past summer by Los Angeles people. 


._The company is closely allied with the Franco-Wyoming 


Oil Co., which was prominent in the development of 
the Salt Creek field; the Franco-Central Oil Co., which 
has some operations in Kansas; and the McIlroy Ranch 
Co., which has 140,000 acres of University land in 
West Texas operated by the Gulf Oil Corp. 

The Apache dome lies 40 miles south and a little east 
of Holbrook, and the test is in the SE SE NE Section 
14-14n-26e. The hole started in the Moenkopi, and had 
250 ft. of that formation, followed by 500 ft. of water- 
bearing Coconino sandstones. The structure was geol- 
ogized by Everett S. Shaw, formerly with the Midwest 
Refining Co., but now in South America. He correlated 
the formations from the Salt River and contributary 
canons where about 2,000 ft. of formations were ex- 
posed. Then he ran his correlations north and east 
through two wells drilled in that area, both of which 
had showings, one of oil and the other of gas, clear 
through to the Rattlesnake dome in Northeast New 
Mexico, where the Continental Oil Co. found production 
in its No. 17 Rattlesnake at 6,767 ft. This horizon is the 
objective of the Apache well, which has an advantage 
of 3,500 ft. in drilling depths due to erosion down to 
the lower part of the Triassic. 





California Fields 
(Continued from Page 231) 
from the Stevens zone with bottom of the hole at 
8,325 ft. No. 6-14-A Kern County Land of Shell Oil Co., 
Inc., in the Canal field has cored the Stevens zone and 





at 8,509 ft. has cemented a 7-in. water string at 8,160 
ft. It should be the next completion listed in the Canal 
field. 

San Joaquin Basin 

In the Kettleman North Dome field, Standard Oil 
Co. completed No. 85-21-Q in Section 21-22-18, flowing 
1,610 bbl. of clean 34.6-gravity oil and 2,000,000 cu. ft. 
of gas per day from the Temblor with bottom of the 
hole at 8,035 ft. It is flowing through a 36/64-in. bean 
behind a tubing pressure of 1,000 Ib. and a casing 
pressure of 1,150 Ib. Top of the brown shale was 
cored at 5,191 ft. 

In the North Belridge field of Kern County, Bel- 
ridge Oil Co. completed No. 27-1 fee in Section 1-28-20, 
flowing 475 bbl. of clean 31.7-gravity oil and 9,265,000 
cu. ft. of gas per day from the Wagonwheel zone with 
bottom of the hole at 8,450 ft. It was brought in flow- 
ing through a 96/64-in. bean but the size of the bean 
was substantially reduced following completion. The 
hole was finished with a 9-in. water string cemented 
at 8,115 ft. and 361 ft. of 5%-in. liner landed at 8,450 
ft. Top of the Belridge sand was cored at 8,143 ft. 
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North and East Texas 
By North Texas Pool Extended; 


D. H. STORMONT 


WICHITA FALLS, Tex., Nov. 13.—Archer and Mon- 
tague counties centered the majority of development 
and activity of the week in the North Texas district as 
deep wildcats throughout both counties drilled ahead 
toward the lower pay levels. 

In the South Mankins deep Caddo-lime pool in north- 
western Archer County, British American Oil Produc- 
ing Co.’s No. 1 Hunter, northeast corner of McKinney 
& Williams Survey, Abstract 310, west offset to the dis- 
covery well in the pool, was drilling below 4,752 ft. in 
seeking deep Ordovician production. The test previous- 
ly had topped an oil sand at 4,728 ft. at which depth oil 
rose 4,000 ft. in the hole. 


New shallow oil pool for extreme southeastern Archer 
County was seen during the week when Shell Oil Co., 
Inc.’s No. 1 E, Colgan, test 4 miles north of the town of 
Megargel and in the southeast part of the J. F. Martin 
Survey, Abstract 276, cemented 4%-in. casing at 1,453 
ft. on top of the Swastika sand. Saturation was drilled 
from 1,454 to 1,456 ft. and after plug was drilled it 
was deepened to 1,461 ft. Oil rose 1,200 ft. in the hole, 
however, no flows have been reported for the well. 
Little significance is seen in the discovery, it being 
practically surrounded by dry holes in the Swastika- 
sand level. 

Possible %-mile west extension for the north end of 


the Hull-Silk pool in Archer County was seen at an 
outpost drilled by L. T. Burns at his No. 1 Willmut, 
in the southeast corner of Lot 13, G. N. Smith Survey, 
Abstract 393. The test drilled oil sand from 4,376 to 
4,384 ft. and cored sandy lime and oil sand from that 
depth to 4,396 ft., total depth. Operator was last re- 
ported running casing for completion. Location is west 
of the original Hull-Silk field. 


Montague County centered considerable attention 
during the week as a wildcat test a mile north of the 
Bowers pool came in for a producer, possibly to extend 
production in that direction. United Producers Co. and 
Continental Oil Co.’s No. 1 West, in the L. S. Howard 
Survey, 1 mile southeast of the nearest production in 
the Bowers pool, encountered the third pay sand of 
the field at 3,914 ft. and drilled in sand to 3,930 ft. giving 
the well 16 ft. of pay section. The well showed for 10 
bbl. of oil hourly, flowing, but went dead and operators 
prepared to install pumping unit. While attempting to 
hook up pump the well kicked off to flow 27 bbl. of 
oil in 1 hour and as the week closed testing continued. 

Also in the Bowers pool, possibility of a mile north- 
east extension for the granite wash or middle pay zone 
of the field was seen at the Fisher & Thomas’ No. 1 
Reed, in the southwest corner of a 50-acre tract in the 
east end of the J. L. Graham Survey, Abstract 295. The 
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Heydrick Map Co., Wichita Falls, Texas 


Wilbarger County's recently opened pool just across the line from Wichita County and the K.M.A. pool is 
rapidly becoming one of the more active areas in the district, new completions continue to broaden its un- 
definei area 
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Limestone County Discovery 


wildeat drilled sand showing oil from 3,470 to 3,524 
ft. and was drilling ahead below 3,802 ft. toward the 
deeper 3,900-ft. level in the field. 


Extension of production on two sides of Montague 
County’s Rogers & Rogers pool led development for that 
area. Spreading production in the townsite area a 
mile to the west was Stanolind Oil & Gas Co.’s outpost 
on the K. & R. Davis farm which picked up saturation 
in two zones from 4,322-40 ft. and from 4,363-72 ft. 
Testing was in progress as the week closed. South of 
production in the pool, Sunray Oil Co.’s No. 1 Burnett, 
offsetting a producer in the deepest pay, drilled oil 
sand from 4,630 to 4,653 ft., total depth. Casing was 
cemented on top of the sand and after plug was drilled 
the test showed only a little oil with drilling mud. 

Beginning Magnolia Petroleum Co.’s development 
campaign on its recently acquired acreage in the Wal- 
nut Bend pool of northern Cooke County, the first test 
was started during the past week. It is the company’s 
No. 1 Ramsey, east of production in the field and ad- 
joining the Cox & Hamon lease. Considerable field 
development is being carried on in both the Walnut 
Bend field and the Voth and T.C.U. area in the central 
part of Cooke County. 


NORTH TEXAS COMPLETIONS 
Archer County 


Blackwell Oil & Gas Co.’s No. 2 L. F. Wilson, 4,297- 
4,323 ft., 1,776 bbl. Chambers & Hanks’ No. 2 D. R. 
Andrews, 927 ft., dry. Continental Oil Co.’s No. 4 L. F. 
Wilson McCrory 4,283-4,341 ft., 1.408 bbl. Helmerich 
& Payne and Blackwell’s No. 7 L. F. Wilson, 4,340-56 
ft., 1,320 bbl. Bert L. Ligon’s No. 1 Dr. J. A. Little B, 
4,303-27 ft., 610 bbl. Phillips Petroleum Co.’s No. 3 A. L. 
Moss, 4,296-4,334 ft., 1,383 bbl. Shappell Oil Co.’s No. 3 
C. E. Carter, 935 ft., dry. 


Baylor County 
British American Oil Producing Co.’s No. 3 F. C. 
Green C, 2,850 ft., dry. 


Clay County 
Walter H. Gant’s No. 1 Spring, 3,490-3,510 ft., 25 
bbl. Harvey Drilling Co.’s No. 3 C. T. Raylor, 1,080 ft., 
dry. R. R. Kolp’s No. 3 Magnolia, 324-34 ft., 7 bbl. 


Cooke County 


Bridwell Oil Co.’s No. 1 Joe Fisher, 2,131 ft., dry. 
M. Staniforth, Jr.’s No. 2 Voth, 1,693-1,734 ft., 316 bbl 
Texas Co.’s No. 5 F. J, Truebenbach A, 909-45 ft., 19 bbl. 


Jack County 


Danciger Oil Refining, Inc.’s No. 2 T. E. Bailey A, 
4,340-60 ft., 944 bbl. 


Montague County 


United Producers Co.’s No. 1 J. T. West, 3,914-44 ft., 
504 bbl. 


Wichita County 


Bell Oil & Gas Co.’s No. 8 Evans B, 1,343-68 ft., 119 
bbl. Bridwell Oil Co.’s No. 5 Mrs. Anna Mangold, 3,770- 
3,824 ft., 656 bbl. Bridwell Oil Co.’s No. 26 H. Willis, 
1,087-1,115 ft., key well. Fain McGaha’s No. 1 J. B. 
Tidwell, 3,786-3,830 ft., 2,480 bbl. J. E. Farrell’s No. 6 
J. L. and T. J. Waggoner H, 3,765-3,812 ft., 600 bbl. 
Felty & Harwell’s No. 1 Mrs. Lilly Hooks, 3,880-4,035 ft., 
336 bbl. Forbess & Golden’s No. 10 C. A. Mertens, 556 
ft., dry. Grace & Wood and others’ No. 6 C. Birk, 3,891- 
4.060 ft., 1,112 bbl. Magnolia Petroleum Co.’s No. 157 
H. Reilly, 1,325-37 ft., 45 bbl.. Magnolia Petroleum Co.’s 
No. 158 H. Reilly, 1,441 ft., dry. George Proctor’s No. 
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42 Ed Foster A, 580-610 ft., 10 bbl. Shell and Phillips’ 
No. 7 R. L. Kempner, 3,775-3,875 ft., 536 bbl. 


Wilbarger County 

Consolidated Oil Co.’s No. 1 G. B. Ancell J, 3,747-65 
ft., 1,264 bbl. Lawson & Leavell’s No. 1 Waggoner X, 
1,945-52 ft., 45 bbl. Lido Oil Co.’s No. 22 Waggoner C, 
2,753-60 ft., 392 bbl. Maxwell and others’ No. 2 Zip- 
perle, 968 ft., dry. T. B. Medders’ No. 3 Waggoner, 
2,279-2,316 ft., 125 bbl. Phillips Petroleum Co.’s No. 
197 Waggoner, 3,056-70 ft., 406 bbl. 


Young County 


Cable Oil Co.’s No. 45 L. A. Snider, 598 ft., dry. 
Cosden Oil Co.’s No. 2 D. R. Sewell B, 3,839-3,947 ft., 
535 bbl. Holbrook & Wood’s No. 6 S. E. Watson, 618 
ft., dry. 


EASTERN TEXAS 


DALLAS, Tex., Nov. 13.—The Grapeland gas area of 
northern Houston County centered the attention in the 
eastern Texas district during the week as several new 
gas wells entered the completion stages and plans were 
started on two new recycling plants for the field. 


Most recent of the completions are the two gas wells 
by the partnership of Lone Star Gas Co. and the Trinity 
Gas Co, The operators’ No. 1 Denson, Breece Survey, 
was brought in last week for a gas well from satura- 
tion encountered from 6,018-32 ft. The operators’ No. 1 
Bean was brought in during the past week for a gasser 
from the pay drilled from 6,024-60 ft. and the No. 1 
Cc. W. Smith is coring ahead below 6,014 ft. after 
topping the Woodbine at 6,010 ft. With the completion 
of these three gas wells plans were started for the oper- 
ators’ recycling plant which was announced for the 
area several months ago and was dependent upon the 
outcome of these three tests. Definite starting date 
or letting of construction contract has not been reported. 


Another recycling plant for the field was in prospect 
by the Grapeland Oil Co. after completing its No. 1 
Guice last week for 93,000,000 cu. ft. of gas daily. 

Tentative plans for this plant, likewise, were an- 
nounced several months past and were dependent upon 
the outcome of tests in the field. 


Discovered in 1936, the field has seen relatively little 
development until the past few months. Until the com- 
pletion of the four new gas wells in the past 2 weeks 
there were only three gas wells and one oil well in 
the entire field. Several other tests are at present active 
in the area. J. C. Cook’s No. 1 B. T. Masters, Carpenter 
Survey, is cleaning into pits and making considerable 
gas and wash water from the Woodbine sand drilled 
from 6,017-28 ft. Cities Service Oil Co. has made location 
for its No. 1 Lively in the Heminger Survey of the field. 

Eastern Texas’ deep lower Marine-Trinity exploratory 
campaign yielded favorable results during the week as 
a new gas and distillate area was opened in Limestone 
County. Murray Samuell and S. J. Taylor’s No. 1 C. Bar- 
ron, south corner of the W. C. McKinzie Survey, 4 miles 
southwest of Groesbeck, was brought in to flow a large 
volume of gas and spray an unestimated amount of 
dark-colored distillate. At last reports the well was 
cleaning through %-in. choke and showing pressures of 
2,100 lb. on the tubing and 2,300 Ib. on the casing. Flow 
is from casing perforations at 5,584-88 ft., 5,597-5,603 ft., 
and 5,605-11 ft. Operators reported that the well would 
be completed. from these zones without testing the 
1,600-ft. Glen Rose section, which showed some gas 
when drilled. Hole is bottomed at about 5,642 ft., 
plugged back from 6,051 ft., where gas and salt water 
were found in the Travis Peak formation. 

Smith County’s deep wildcat test, which has been 
attracting considerable attention in the eastern Texas 
area for several weeks, was abandoned at a total depth 
of 8,160 ft. It is the Texas Co.’s No, 1 A. A. Scritchfield, 
D. Page Survey, 2 miles northwest of Bullard. 

Activity continued on the upturn in the Flag Lake- 
Bazette area of northwestern Henderson and extreme 
northern Navarro counties during the week as new 
wells and new locations were seen. Third producer for 
the Bazette Woodbine extension area of the Flag Lake 
field was assured in the Topaz Oil Co.’s No. 4 E. Trammel, 
A. C, Kyser Survey, south and west of the company’s 
No. 2 Trammel. The well was reported to have drilled 
14 ft. of Woodbine sand and estimates were as high as 
400 bbl, daily for the new well. Across the Trinity River 
north and in Henderson County, the original Flag Lake 
field received renewed activity when Texas Co. made 
location for its No. 2 E. P. Harwell, Miller Survey. It 
is a south offset to the company’s No. 1 E. P. Harwell 


NOVEMBER 17, 1939 





(formerly Trinity farms). The test has been started and 
is drilling below 2,390 ft. 

Another new test for the northwestern part of Hender- 
son County is scheduled to get under way during the 
week. It is the Harry Hines and W. E. Howard’s No. 1 
Russom Mallory, Thomas Mitchell Survey, 2% miles 
northeast of the Flag Lake pool and near the Mabank 
pool. Test was announced early in the fall, but drilling 
was held up for clearing of titles. Water line has been 
laid, derrick is up and machinery has been moved in, 
the contract calling for spudding by November 15. 


EAST TEXAS FIELD COMPLETIONS 
(1-hour gages) 
Gregg County—Longview Area 
W. L. Pickens’ No, 6 E. Hoyt, 3,540-48 ft., 50 bbl. 


Stewart Oil Co.’s No. 2 Killingsworth, 3,578-96 ft., 5 
bbl., pumping. 


Gregg County—Kilgore Area 


Sinclair Prairie Oil Co.’s No. 66-A A. A. King, 3,459- 


3,585 ft., 45 bbl. Sinclair Prairie Oil Co.’s No. 62-B King 
trust; 3,471-3,532 ft., 60 bbl. 


EAST CENTRAL TEXAS COMPLETIONS 
(24-hour gages) 


Anderson County 


In the Cayuga field Carter-Gragg Oil Co.’s No. 2 
W. H. C. Goode, Anderson County School Lands Survey, 
flowed 200 bbl. of oil in 4 hours from pay section from 
3,980 to 4,010 ft. Carter-Gragg Oil Co.’s No. 1 C. W. 
McMahon, J. C. Collins Survey, flowed 85,000,000 cu. ft. 
of gas with 12 bbl. of dark distillate per million cubic 
feet of gas from pay section at 3,970-94 ft. 


Smith County 


A wildcat, Texas Co.’s No, 1 A. Scritchfield, D. Page 
Survey, dry and abandoned at a total depth of 8,160 ft. 
after topping the Austin chalk at 4,722 ft., the George- 
town lime at 6,070 ft., the Fredericksburg at 7,265 ft., 
the Goodland at 7,405 ft., the Paluxy at 7,500 ft. 
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Skelly Oil Company, one of the mid- 
west’s leading independent petroleum 
marketers, offers the jobber and dealer 
outstanding profit possibilities with: 


1. Guaranteed gasolines, oils, greases, 
and specialties, refined by Skelly. 


2. Nationally advertised U. S. tires and 
tubes. 


3. A complete line of guaranteed acces- 
sories to fit every motoring need. 


Get acquainted with Skelly, for 20 years 
a distributor of profit-making, quality 
products! 


hear CAPTAIN MIDNIGHT 


Skelly’s dramatic radio 
aviation drama over mid- 
west stations! The whole 
family thrills to the dar- 
ing, exciting adventures of 
this new hero of the air! 
. . . Captain Midnight is bringing new business to 
Skelly stations daily! 








FOR TWENTY YEARS the name 


SBAELLY 


has been synonymous with 


There’s Profit in the Complete, 
Quality, Skelly Line 


for complete information, write 


SKELLY OIL COMPANY 


TULSA @ KANSAS CITY e CHICAGO @ MINNEAPOLIS @ OMAHA 
DENVER @ CEDAR RAPIDS @ WICHITA 


mer t ¥ 





AROMAX GASOLINE 
AROMAX ETHYL 
POWERMAX GASOLINE 
TAGOLENE OILS 
TAGOLENE GREASES 
UNIFLO MOTOR OIL 
UNIVERSAL OILS 
SKELLY SOLVENTS 
SKELLY KEROSENE 
SKELLY TRACTOR FUEL 
SKELLY INDUSTRIAL OILS 
U. S. TIRES AND TUBES 
SKELCO BATTERIES 
SKELCO ACCESSORIES 
SKELCO ANTI-FREEZE 
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Tenas and Louisiana Gel 


» ast Bay, Galveston County, 
—_—~ MayBe Next Gulf Coast Pool 


HOUSTON, Tex., Nov. 13.—A new field on the Texas 
Gulf Coast was indicated as Sun Oil Co. prepared to 
test No. 1-176 State, a marine operation in East Bay, 
Galveston County. While waiting for orders after run- 
ning an electrical survey to 8,044 ft., the total depth, 
the master gate was shut in on the,surface casing, and 
working pressure built up to 700 lb. The well was 
killed and casing is being cemented on bottom. The 
‘well is about 3 miles north of the Caplen field, and 
approximately 1% miles west of No, 179 State, a dry 
hole drilled several months ago. Details of the elec- 
trical survey were not available and it is not known 
where the sand section was topped. 

Location for an interesting 7,000-ft. wildcat was 
made on Galveston Island, Galveston County, by He- 
bert & Smith, who are moving in material for No. 1 
John Harris, center of Lots 341 and 346 in the Trim- 
ble & Lindsey subdivision, Section 3. The well is being 
drilled on a farmed-out lease from Gulf Oil Corp. 

Approximately 1 mile northeast of the South China 
field, Jefferson County, Hebert & Smith are rigging 
up No. 1 John Guiterman, in Section 12, C. T. Taylor 
Survey. This well is on a farmed-out lease from Mag- 
nolia Petroleum Co. and will be drilled to a depth of 
8,200 ft. 

Titanic Oil Co.’s No. 1 S. E. Allen, a flank test on 
the Allen dome, Brazoria County, is drilling in shale 
below 5,300 ft., after a protection string of 7-in. cas- 
ing was cemented through a heaving shale section 
topped at 4,830 ft. An electrical survey was run to 
bottom and it is reported that showings of oil and 
gas were indicated below 4,000 ft. 


Anchor Outposts 

Two wells in the newly opened /nchor field had 
reached interesting depths. Humble Oil & Refining 
Co.’s No. 1 Mettler, J. De Valderas Survey; 1 mile 
northeast of the discovery well, topped Marginulina at 
8,190 ft., and is drilling in sand below 9,023 ft. Glenn 
McCarthy’s No. 1 Salmon & Momma, about 2,100 ft. 
northwest of the discovery, is drillirig in shale below 
9,016 ft. The Round Marginulina was topped at 7,896 
ft., Flat Marginulina at 8,019 ft., and Marginulina No. 
7 at 8,200 ft. saris 

In the same county and located approximately 1% 
miles northwest of the Chocolate Bayou discovery well, 
Glenn McCarthy’s No. 1 Andrau, topped the Discorbis 
zone at 6,700 ft. and is drilling in shale below 7,049 ft. 

On the east flank of the Fannett field, Jefferson 
County, Gulf Oil Corp.’s No. 12 Burrell, W. H. Smith 
Survey, is waiting for orders and may run casing for 
a production test after a 6-minute drill-stem test at 
4,286-5,303 ft., the total depth, tested 30 lb. working 
pressure and 29 thribbles of oil and sand. This is the 
second sand section logged, as a sand at 3,614-35 ft. 
showed favorable indications on a drill-stem test. 

In Chambers County and about 2% miles northwest 
of the South Cotton Lake field, J. R. Turnbull’s No. 1 
Kirby Petroleum Co. flowed 79 bbl. per day through 
a *-in. choke under a tubing pressure of 150 Ib. and 
casing. pressure 1,100 lb. This well was tested the 
previous week in the Marginulina-Frio sand at 6,420- 
31 ft. 

Another dry hole was marked up for the Addicks 
area, Harris County, with the abandonment of Temple 
Hargrove’s No.:1 Herman Hospital at a total depth of 


No. 1 Abe Gordeon in the M. Wood Survey, about 1 
mile southeast of the operators’ No. 1 Robertson, a 
dry hole. abandoned the previous week. 

In Liberty County and east of the Hankamer field, 


Hebert & Smith staked location for an 8,500-ft. wild- 


cat on the E. W. Boyt farm in the H.&T.C. Survey 
No. 9..In the. Hardin field, and east of production, 
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O. W. Dyer’s No. 2 Humphrey flowed 121 bbl. per 
day through a %-in. choke. This well topped sand at 
7,563 ft. and was completed at a plugged-back depth 
of 7,579 ft. It is the second completion in this area 
producing from a higher sand section than in the 
field proper. 


Louisiana Coast 


Operators in coastal Louisiana were watching the 
results of a production test at Pan American Produc- 
tion Co.’s No. 1 Mills, a wildcat on La Place pros- 
pect, St. John the Baptist Parish. The hole is bot- 
tomed at 10,175 ft. with 7-in. casing cemented at 10,- 
120 ft. The casing is expected to be perforated opposite 
an oil and gas sand topped at 10,000 ft., and if un- 
successful the hole will be plugged back, and a series 
of tests will be made in several gas and distillate 
sands logged between 8,200 and 9,000 ft., at which 
depth drill-stem testing showed favorable results. 

In the Happytown area, St. Martin Parish, Shell Oil 
Co., Inc.’s No. 1 Iberville Land Co. is coring in shale 
below 9,861 ft. Two drill-stem tests in a sand section 
at 9,759-86 ft., showed an unestimated amount of 38- 
gravity oil and some salt water. Location is in Sec- 
tion 86-8s-7e. 

One of the most interesting wells drilling in the 
district is Texas Co.’s No. 2 L. L. and E. Paradis in the 
Paradis field, St. Charles Parish. Two sand sections 
showing oil have been logged at 10,292-10,425 ft.. and 
the.well is coring below 10,770 ft. Sixty feet of sand 
was logged at 10,292-10,352 ft. while 40 ft. of sand 
was recovered at 10,360-10,400 ft. The discovery well 
of this field was completed in June as a distillate pro- 
ducer at 9,895-9,915 ft. 

The Villa Platte field, Evangeline Parish, received 
its second Tertiary Wilcox producer as Continental 
Oil Co. completed No. 2 Coreil for an initial produc- 
tion of 279 bbl. per day, flowing through a 4-in. choke. 
The well was completed through perforated casing 
at 10,180-10,190 ft. J. K. Hughes’ No. 1 Ortego, 2,000 
ft. south of production, is reported to have been com- 
pleted for a producer in the Wilcox section, but no 
production figures have been received. This well is 
60 ft. higher than Continental Oil Co.’s No. 2 Coreil, 
and cored sand showing oil at 10,080-60 ft. 

Shell Oil Co., Inc.’s No. 4 Hanzen, % mile southwest 
of the Chalkley field, Cameron Parish, recovered 2,123 
ft. of oil on a 12-minute drill-stem test at 8,838-50 ft., 
and casing is expected to be cemented for a produc- 
tion test at 8,890 ft., the total depth. 

Sid Richardson’s No. 1-A Haas Investment Co., 1% 
miles southwest of the Eola field, was coring ahead 
for the Wilcox sand below 7,700 ft. A showing of oil 
and gas is reported to have beer logged at 7,620-30 ft. 


Calcasieu Parish Prospect 

Prospect of opening a new field in Calcasieu Parish 
was considered good by the showing of Gulf Oil Corp.’s 
No. 1 Amanda Brannon, Section 16-11s-l10w. An elec- 
trical survey made at 9,023 ft. showed a sand section 
at 8,930-83 ft. with 150 mv. from 8,939-52 ft.; 4 ohms 
was recorded on the normal curve and 1 ohm on the 
third curve. Sidewall cores at 8,950 ft. showed sand 
with a faint odor, while at 8,940 ft. the section was 
logged as sand showing oil with a good odor and cut. 
Salt-water sand was cored at 9,156-62 ft. and the well 
is coring ahead. 

California Co.’s No. 1 Adam Rutley, discovery well 
of the Barataria prospect, Jefferson Parish, flowed 
272 bbi. daily through a *&-in. choke with tubing pres- 
sure ranging from 1,360 to 1,400 Ib. This well was 
completed the previous week through perforated cas- 
ing at 8,204-14 ft. William Helis is reported to have 
farmed out his lease on Bayou Barataria to California 
Co. and drilling operations will be started in the near 


future. Rules and regulations regarding the develop- 
ment of the structure will be discussed at a hearing 
before the Department of Conservation November 23. 
Continental Oil Co.’s No. 1 Bernstein, 1 mile from the 
discovery well, is bottomed at 10,436 ft. and is sched- 
uled to be abandoned. 

In Assumption Parish, Falcon-Seaboard Drilling Co. 
is reported to have made locations for two wildcats 
on the old Napoleonville salt dome, and drilling is 
scheduled to be started on both locations immediately. 
Protection acreage is held by several major companies 
which are reported to have given bottom-hole money 
for the drilling of the two locations. 

Location for an interesting wildcat was made by the 
Texas Co. for No. 1 State West Cote Blanche, about 
2% miles south of the Cote Blanche salt dome in 
Township 16s-7e. 


TEXAS GULF COAST COMPLETIONS 
IN PROVEN FIELDS 


Brazoria-Galveston Counties 


Hastings field: Stanolind Oil & Gas Co.’s No. 35 
Curkett, 6,090 ft., 521 bbl., %-in. choke. Stanolind Oil 
& Gas Co.’s No. 4 Reichardt, perforated casing 5,753- 
75 ft., 861 bbl., %-in. choke. Stanolind Oil & Gas Co.’s 
No. 12 Edwards, sand 6,085-96 ft., 423 bbl. %-in. 
choke. Stanolind Oil & Gas Co.’s No. 7 McDonald, sand 
6,095-6,105 ft., 445 bbl., %-in. choke. 


Chambers County 


Anahuac field: Humble Oil & Refining Co.’s No. 23 
Clark, 7,113 ft., 552 bbl., %-in. choke. Cedar Point 
field: Standard Oil Co. of Texas’ No. 24-118 State, per- 
forated casing 5,945-80 ft., 220 bbl., %-in. choke. 


Fort Bend County 


Thompson field: J. H. Blaffer’s No. 4 Davis, sand 
5,389-5,406 ft., 592 bbl., %-in. choke. Humble Oil & 
Refining Co.’s No. 17 Davis, sand 5,399-5,410 ft., 238 
bbl., %-in. choke. 


Harris County 


Bammel field: H. M. Harrell’s No. 1 Thornton, per- 
forated casing 6,178-82 ft., gas well. Clear Lake field: 
Clear Lake field Humble Oil & Refining Co.’s Ne. 
24-C Humble-West, 5,860 ft., gas well. Friendswood 
field: Humble Oil & Refining Co.’s No. 18 Kiesling- 
Dixon, sand 5,868-6,046 ft., 532 bbl., %-in. choke. Pierce 
Junction field: Gulf Oil Corp.’s No. 14 H. C. Cain, sand 
4,581-95 ft., 239 bbl., %-in. choke. Tomball field: 
Humble Oil & Refining Co.’s No. 1 Theis, sand 5,615- 
22 ft., 416 bbl., %-in. choke. 


Jackson County 


Cordele field: Humble Oil & Refining Co.’s No. 4 
Kubecka, 2,706 ft., 142 bbl., %-in. choke, Texana field: 
Moore & Ahern’s No. 1 C. C. Clement, 6,258 ft., dry 


and abandoned. 
Jefferson County 


Lovells Lake field: Humble Oil & Refining Co.’s No. 
2-B Steinhagen sand 7,777-85 ft., 165 bbl., %-in. choke. 
Stanolind Oil & Gas Co.’s No. 1-B Steinhagen, perfo- 
rated casing 7,775-80 ft., 170 bbl., %-in. choke. Spin- 
dletop field: Unity Oil Co.’s No. 46 fee, sand 888-90 ft., 
132 bbl., pumping. Amelia field: Stanolind Oil & Gas 
Co.’s No. 10 McCormick, 5,390 ft., 209 bbi., %-in. choke. 


Liberty County 
Hardin: field: O. W. Dyer’s No, 2 Humphrey, sand 
7,563-79 ft., 121 bbl., %-in. choke. 


Tyler County 
Spurger field: Republic Production Co.’s No. 26 fee, 
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perforated casing 7,682-7,702 ft., 425 bbl., %-in. choke. 
Republic Production Co.’s No, 27 fee, perforated cas- 
ing 7,685-7,706 ft., 525 bbl., 4-in. choke. 


Polk County 


Segno field: Gulf Oil Corp.’s No. 23 Wing, sand 8,114- 
21 ft., 432 bbl., %-in. choke. 


Wharton County 
Louise field: Gulf Stream, Inc.’s No. 4 Adams, 5,140 
ft., 35 bbl., pumping. Magnet field: Humble Oil & Re- 
fining Co.’s No. 21 Cockburn sand 5,530-40 ft., 141 bbl., 
%-in. choke. Withers field: McDannald Oil Co.’s No. 1 
Garston-Broussard, sand 5,544 ft., 120 bbl., %-in. choke. 


West Texas Fields 


(Continued from Page 227) 


Callahan County 


Hart’s No. 1 Yost, dry and abandoned at 656 ft. 
Reeve’s No. 1 Hatchett, dry and abandoned at total 
depth of 500 ft. O. Wagley’s No. 1 fee, dry and aban- 
doned at total depth of 282 ft. C. A. Warren’s No. 1-B 
Clinton, 1,661-71 ft., 30 bbl. daily. 


Hood County 


Sowell’s No. 1 Burton, dry and abandoned at 4,379 ft. 





Jones County 


Humble Oil & Refining Co.’s No. 17 Hollums, 3,238- 
45 ft., 474 bbl. in 11 hours. Moutray & King’s No. 1 
Rutledge, 1,933-37 ft., 76 bbl. daily. 


Shackelford County 


Blanton’s No. 1 fee, dry and abandoned at total depth 
of 550 ft. Evans’ No. 1 Lee, dry and abandoned at total 
depth of 1,297 ft. Hoffman & Page’s No. 38 Morris, 
1,638-45 ft., 8 bbl. daily. Owens-Snebold Oil Corp.’s No. 
3 McCown, 3,148-81 ft., 448 bbl. daily. Valley Osage 
Oil Co.’s No. 3 McKeever, 3,175-95 ft., 443 bbl. in 11 
hours, 


Stephens County 
Swanson’s No, 1 Veale-Frost, dry and abandoned at 


total depth of 4,373 ft. after topping dry Ellenburger 
lime at 4,333 ft. and encountering salt water at 4,370 ft. 


PANHANDLE FIELD COMPLETIONS 


(24-hour gages) 


Carson County 


Magnolia Petroleum Co.’s No. 63 fee (244), 
3,050 ft., 197 bbl. 


Gray County 


Humble Oil & Refining Co.’s No. 10 Merton, 3,171- 
3,258 ft., 355 bbl. Magnolia Petroleum Co.’s No. 9 
Barrett, 3,230-75 ft., pumped 132 bbl. Shell Oil Co., 
Inc.’s No. 4 McConnell, 3,118-88 ft., pumped 173 bbl. 
Texas Co.’s No. 31 Saunders, 2,850-95 ft., 504 bbl. 
Tripplehorn’s No. 4 Webb, 2,520-95 ft., 428 bbl. 


Hutchinson County 


Travelers Oil Co.’s No, 8 Haile B, 2,979-3,035 ft., 755 
bbl. 


2,985- 


Moore County 


Panhandle Eastern Pipe Line Co.’s No. 1-3 Sneed, 
2,485-2,595 ft., 25,900,000 cu. ft. Panhandle Eastern 
Pipe Line Co.’s No. 1-63 Brown, 2,610-3,155 ft., 22.,- 
100,000 cu. ft. Panhandle Eastern Pipe Line Co.’s No. 
1-20 Sneed, 2,735-3,135 ft., 27,800,000 cu. ft. Panhan- 
dle Eastern Pipe Line Co.’s No. 1-50 Sneed, 2,445-2,660 
ft., 93,434,000 cu. ft. Panhandle Eastern Pipe Line 
Co.’s No. 1-34 Brown, 2,610-2,785 ft., 46,510,000 cu. ft. 


Wheeler County 


Elbar Oil Co.’s No. 13 Noel, 2,385-2,445 ft., 


Ohio Fields 


(Continued from Page 223) 
wood Township, Purdy Co.’s No. 1 M. E, Morgan, Sec 
tion 15, had 150,000 cu. ft. of gas at 965 ft. Washing- 
ton Township, Jewell Gas Co.’s No. 1 Ray Wayble. 
Section 18, showed 80,000 cu. ft. of gas in Berea at 
1,230 ft., but was abandoned at 1,287 ft. 

In Hocking County, Green Township, % mile east 
of Logan, Kackelmacker estate’s No. 1 John Dougherty. 
Section 34, made 5 bbl. of oil and some gas from Clin- 
ton the first day after the shot, total depth 2,682 ft. 
In the same township in Section 30, Joe Reuben and 


244 bbl. 
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others’ No. 1 Noah Wood found the Clinton dry, total 
depth 3,033 ft. 

Knox County, Howard Township, H. E. Perkins’ No. 
2 Isabelle Robinson, Lot 5, was dry in Clinton, total 
depth 2,620 ft. 

Lake County, Concord Township, Cushing & Demp- 
sey’s No. 1 S. J. Monch, Section 12, found the Clinton 
dry, sand at 3,103-75 ft., total depth 3,246 ft. 

In Licking County, three gas wells and four dry 
holes were completed in Clinton sand in the Newark 
field. In Mary Ann Township Moore & Murphy’s No. 1 
Sarah Swisher, Section 25, was shut in after a shot 
brought a production of 250,000 cu. ft. from sand at 
2,577-2,612 ft. Alber Wiley and others’ No. 2 T. B. 
Hirst, Section 25, gaged 1,200,000 cu. ft., open flow, 
from sand at 2,594-2,624 ft. Guy Shrider and others’ 
No. 1 William Stricker, Section 17, was dry at 2,623 
ft. Ohio Fuel Gas Co,’s No. 1 Della Pound, Section 
24, was drilled through the Clinton at 2,619 ft. but 
was dry. Hoover Brothers’ No. 1 Katherine Stewart, 


Section 5, dry in Clinton at 2,636 ft., had an oil and 
gas showing in the Newburg at 2,203-15 ft. It was 
shot and made 16 bbl. of oil and 100,000 cu. ft. of gas 
the first 24 hours, but water drowned out the pro- 
duction and the well was abandoned. Madison Town- 
ship, Bebout & Sons’ No. 2 Regina Wahl, Lot 5, was 
shut in with a 300,000 cu. ft. production after a shot 
in sand at 2,605-27 ft. Newark Township, Hazlett and 
others’ No. 1 Mary Glaub, first quarter, was dry, total 
depth 2,716 ft. 

Medina County, Chatham Township, Preston Oil Co.’s 
No. 7, Lot 6, Tract 16, made 6 bbl. of oil from Berea 
in 24 hours after the shot in sand at 293-309 ft. Spencer 
Township, Glen Harmon’s No. 1 Roy E. Stroup, Section 
7, gaged 475,000 cu. ft. from Clinton sand at 2,639 ft. 
In Section 10, East Ohio Gas Co.’s No, 1 De Forest 
Jackson was dry in the Clinton at a total depth of 
2,595 ft. 

Meigs County, Salisbury Township, 

(Continued on Page 244) 
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Lo STRAY accurate 


T's things are essential in a gauge. 
These two things are accuracy and 
stamina — and from the standpoint of 
practical on-the-job use in the petroleum 


It is comparatively easy to build a gauge 
that will pass the accuracy test on the 
factory test rack. But it requires the kind 
of experience that Marsh has had — the 
kind of construction that Marsh is known 
for — to build gauges that will stay accur- 
ate under the unescapable grind of 


Standard bearer for the rugged line of 
Marsh Gauges is the Refinery Gauge 
illustrated opposite with its sturdy ‘’Mas- 
tergauge” movement. It is not only built 
to stay accurate; on top of that it has the 
exclusive Marsh Recalibrator — the 
means of correcting a gauge in the field 
at all points on the scale when it is 


The broad Marsh line includes gauges especially designed 
Christmas 
heaters, hydrogen units, instrument panels, 


piping, pumps, Reid vapor bombs, scrubbers, separators, 
slush pumps, stills, tanks, towers, water feeders, and all 
other applications in refineries, natural gasoline plants, 
chemical plants and drilling units. Ask for bulletins and- 
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Kansas Developments 


Wildcats in Barton and Rice 


DAL DALY Counties Find New Oil Areas 


Barton County accounted for two discoveries in 
Kansas the past week, one wildcat finding Arbuckle- 
lime production and another outpost opening a quartzite 
or Gorham-sand area. Other wildcat development in- 
cluded completion of pool openers or extension wells 
in Rice, Stafford and Johnson counties and abandon- 
ment of a Butler County test that previously had been 
considered a discovery. Several new wildcats were 
started and operations generally throughout the state 
appeared to be interesting. 


R. E. Day and others’ No. 1 Feltes, SE SE NE Sec- 
tion 14-16-12w, wildcat 1 mile west of the West Prusa 
pool and 1% miles east of the Beaver pool, northeastern 
Barton County, was the Arbuckle-lime discovery. It 
found pay in the lime at 3,342-44 ft., total depth, and 
2,800 ft. of oil rose in the hole in 12 hours. At the end 
of 20 hours oil was standing 3,150 ft. in the hole. Gravity 
of the oil was 42° at 63°. Tanks were to be erected 
preparatory to testing. 

In the adjoining township G. F. Johnson, B.B.&M. 
Drilling Co. and others’ No. 1 Krier, CEL SE SE Sec- 
tion 30-16-1lw, found oil in quartzite or Gorham sand 
at 3,325-27 ft., total depth. It swabbed 22% bbl. of oil 
an hour for 2 hours and later was reported to have 
swabbed 30 bbl. an hour for 4 hours and made prelim- 
inary potential of 360 bbl. of oil daily. It was expected 
potential would be increased when permanent potential 
is determined, The wildcat previously had found oil in 
Lansing lime at 3,055 ft.,.and in Topeka lime topped at 
2,690 ft., but the shallow showings were passed up. 
Location is about 1% miles southwest of nearest pro- 
duction in the Prusa pool. 

The Zenith pool in Stafford County was extended 
% mile eastward at Magnolia Petroleum Co.’s"No. 1 
Trebar, SW SE SE Section 12-24-llw. It topped Misener 
sand at 3,732 ft., total depth 3,744 ft., and swabbed 15 
bbl. of oil an hour. It extends production to within 
% mile of the Reno County line. 


Fred Jones, I. W. Murfin and others’ No. 1 Behnke, 
CW% SW NW Section 25-18-10w, was completed to 


open a quartzite pool 1 mile east of the Orth area in 
Rice County. It found quartzite pay at 3,204-09 ft., 
total depth, pumped 268 bbl. of oil in 8 hours and made 
daily potential of 805 bbl. Gravity of the oil was 43.8°. 
Topeka lime was topped at 2,450 ft., and a showing of 
oil was found at 2,670-75 ft. Lansing lime was topped 
at 2,863 ft. and at 2,940-44 ft. it gaged 2,106,000 cu. ft. 
of gas. The gas increased to 3,168,000 cu. ft. at 2,950 ft. 
Gas was killed and as the hole was deepened showings 
of oil were found at 3,048-49 ft. 


Phoenix Drilling Co.’s No. 1 Linville, SW SW SE Sec- 
tion 4-20-10w, opened a new area about % mile south- 
east of nearest production in the Silica field, Rice County. 
Arbuckle lime was found at 3,388 ft., and it was bot- 
tomed at 3,396 ft. It was acidized with 1,000 gal. and 
swabbed 40 bbl. of oil in 12 hours, with 50 per cent 
water. It was reacidized with 2,000 gal. and completed 
for 15 bbl. of oil daily. 


Crown Petroleum Co., Ash & Hershey’s No. 1 
Schartz, SE SE NW Section 12-20-12w, about % mile 
west of production in the West Ellinwood pool, Barton 
County, a September discovery, was completed in Ar- 
buckle lime at 3,343-63 ft., tétal depth. After acid treat- 
ment it pumped 42 bbl. of 37.5-gravity oil in 8 hours 
and made daily potential of 126 bbl. 

OK Supply Co. and others’ No. 1 Gardner, SE SE NE 
Section 4-14-22e, north of the Gardner pool.in-Johnson 
County, found Squirrel sand at 615-21 ft., had dry Bar- 
tlesville sand at 785-92 ft., and was plugged back to 
621 ft. After 2-in. tubing was run, it gaged 180,000 
cu. ft. of gas daily and was completed. 

Seaney & Clampitt and others’ No. 1 Schauf, CSL E% 
SW Section 1-16-12w, Barton County wildcat, topped 
Arbuckle lime at 3,358 ft., and was dry and abandoned 
at 3,393 ft., total depth. 

Marylyn Oil Co. and others’ No. 1-A Hoard ranch, 
SW NE NE Section 28-29-8, southeastern Butler County, 
had showings of oil in Lansing-Kansas City lime series 
topped at 1,625 ft., and operators were preparing to 
test a good showing of oil in the first break in Missis- 
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George. F. Johnson, C. R. Pigott and B. B. & M. Oil Co.’s No. 1 Krier. Section 30-16-1lw. Barton County, opened 


Midcontinent Map Co., Wichita 


@ producing area 1 miles :outhwest of the Prusa pool 
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sippi lime topped at 2,836 ft., total depth 2,889 ft., when 
rig burned and it was abandoned. 

Ridell & Davidson and others’ No. 1 Boals, C NW Sec- 
tion 15-21-12, wildcat location in Lyon County, 
abandoned. 


was 


New Wildcat Tests 


Cities Service Oil Co.’s No. 1 well. SW SW NE Section 
10-9-27w, is a wildcat location 7 miles southeast of the 
town of Hoxie, Sheridan County. This is the first wild- 
cat to be started in the county in about 2 years. Loca- 
tion is on a block svreading over an area 6 miles long 
and 5 miles wide. The Continental, Gulf, and Skelly 
companies hold checkerboard leases in the area. Near- 
est production is in the Wakeeney pool, Trego County, 
about 29 miles southeastward. 


Four new outposts were reported in Cowley County. 
Ben Gralapp’s No. 1 Ireton, C E% SE NE Section 7-31-4, 
northwest of the Hittle pool and % mile from the Clark 
pool, was moving in material. Mission Oil Co. and 
others’ No. 1-A Hunt, SW SW NE Section 16-34-5, about 
9 miles southwest of the Wilson pool, was moving in 
material. Mitchell Drilling Co. and others’ No. 1 Batch- 
elder, SW SW SW Section 27-30-6, about 2 miles north- 
east of the Eastman pool, also was moving in material. 
Markey & Talbott and others’ No. 1 Anderson, C N% 
NE NW Section 21-30-3, about 1 mile north of the Udall 
pool, was a cellar. 


Patton Drilling Co.’s No. 1 Hoss. CW% NW SW Sec- 
tion 12-30-15w, some 12 miles northwest of the Lake 
City pool in Barber County, was a location. It is on a 
Skelly Oil Co. farmout in an area previously untested. 

Sunray Oil Co.’s No. 1 Anderson. C W% SW NW Sec- 
tion 17-20-5w, is location for a McPherson County wild- 
cat, 2 miles north of the Bornholdt pool. Fain Drilling 
Co.’s No. 1 Briggs, C W% SW SW Section 21-20-5w, 
about 1% miles northeast of the Bornholdt pool, was 
a cellar. Henry Bennett and associates were reported 
to have made location for No. 1 Petz, SW SW NW Sec- 
tion 8-21-5w, a wildcat 2 miles south of the Bornholdt 
pool. 

Shell Oil Co., Inc., started work at No. 1 Bender, SW 
SW SE Section 20-15-14w, wildcat in Russell County, 
3 miles west of the Trapp field. 

G. M. Piggott and others’ No. 1 Schneider, C N% NW 
NW Section 6-18-15w, was location for a wildcat 2 miles 
from production in the Otis field and only 660 ft. east 
of the Rush County line, in Barton County. 

Paul W. Fleegar, Hugh McClellan and W. E. McPher- 
son’s No. 1 Brown, SW SW SE Section 1-21-13w, Staf- 
ford County, was a location 4 miles northeast of the 
Gates pool. Derby Oil Co.’s No. 1 Williams, C NW NE 
Section 14-20-8w, 1 mile south of the Lyons gas area, 
Rice County, had started work. 

Wells completed and new operations reported the 
past week include the following: 


Russell County 


Coralena Oil Co.’s No. 15 Deines, NW SW NE Section 
36-15-14w, Trapp field, total depth 3,300 ft. in Arbuckle 
lime, acidized, made, initial daily potential of 2,014 bbl. 
of oil. Wolf Creek Oil Co.’s No. 4-B Roubach, C N% 
SE NW Section 15-14-15w, Sullivan-Gorham area, was 
bottomed at 3,234 ft. in Gorham sand and made poten- 
tial of 2,864 bbl. daily. Coralena Oil Co.’s No. 2 Cora 
Trapp, C W% E% NE Section 29-15-13w, Trapp field, 
was completed for 100 bbl. of oil daily at 3,331 ft., total 
depth, in Arbuckle lime. W. I. Southern, Inc.’s No. 7 
Neidens, NW NE NE Section 32-15-13w, made depth- 
ograph potential of 1,045 bbl. of oil daily at 3,330 ft., 
total depth, in Arbuckle lime. 

Phillips Petroleum Co.’s No. 1 Mai, NE NE SW Sec- 
tion 15-15-14w, West Trapp area, was bottomed at 3,324 
ft. in Arbuckle lime, acidized and made echometer po- 
tential of 340 bbl. of oil daily. Cities Service Oil Co.’s 
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No. 2 Cook, SW NW SE Section 4-15-12w, Greenvale 
pool, drilled to 3,020 ft. in Lansing lime, acidized and 
made initial potential of 823 bbl. of oil daily. Stanolind 
Oil & Gas Co.’s No. 6-A Krug, SE SE NE Section 27-14- 
14w, Gurney pool, was acidized and made daily poten- 
tial of 412 bbl. of oil from Lansing lime at 2,994 ft., total 
depth. 

Cities Service Oil Co.’s No. 3 Carter, CSL SW NE Sec- 
tion 29-14-13w, Hall pool, stopped at total depth of 
2,993 ft. in Lansing lime, was acidized and made initial 
daily potential of 864 bbl. of oil. Coralena Oil Co.’s 
No. 6 Sellens, Section 29-15-13w, Trapp field, was bot- 
tomed at 3,334 ft. in Arbuckle lime, acidized and made 
initial daily potential of 1,270 bbl. of oil. A. H. Witt’s 
No. 1-B Witt, SE SW SW Section 10-14-15w, Gorham 
pool, was acidized and made potential of 169 bbl. of oil 
in 24 hours from Gorham sand at 3,240 ft., total depth. 

New work in Russell County: Skelly Oil Co.’s No. 6 
Rein, C S% NE SE Section 8-15-13w, Coralena pool, 
moving in material; W. I. Southern, Inc.’s No. 2 Letsch, 
SE SE SW Section 17-15-13w, moving in material; 
Coralena Oil Co.’s No. 4 Dumler, C E% E% NW Section 
36-15-14w, Trapp field, rotary rig. 


Estimated Daily Production 


Estimated daily production for Kansas for the week 
ended November 11, and for the preceding week was 
as follows: 








Barrels 
Nov. 11 ov. 4 
Oxford City rie 775 775 
Burrton ay 10,875 10,425 
Ritz-Canton ; “a 4,375 4,250 
Graber e: ; sh no 5 ae 2,775 
Hollow-Nikkel . 2,300 2,075 
Lerado ‘ . 625 1,075 
Voshell BOS i rer os 1,625 2,575 
Wellington Son Bates d ; 2,175 2,150 
Ellsworth County: 
Lorraine ek rience . 1,600 1,690 
Other pools LNDiat Be Ss BES 1,515 
Rice-Barton counties: 
Bloomer A or hee ie 2,400 2,950 
Chase . OU Rae ee re 4,075 
PR eran ane ye ey | 4,000 3,550 
Raymond ph saares Ss 00 325 
Silica Des s Ne, oe -.. 9,950 13,575 
South Silica tia Saal wate tel 2,150 * 1,850 
RES ee Se aie il cei : 675 975 
i | OTE a eartet Prete ene 3,650 3,150 
Miscellaneous Rice Re a 4,450 4,985 
Miscellaneous Barton ........ 7,105 7,575 
Russell County sy 24,175 25,500 
Sedgwick County eee re fee Ts 3,250 
Ellis County: 
POSS aes Lhe we CMR aI ated 7,225 7,350 
FC ES OTe 4,100 4,460 
Kingman County ....:.........:. 670 
Stafford County 23 Seria ae 8,340 8,730 
Greenwood County Fixihiaks 9,100 9,100 
El Dorado ees 7.575 7.600 
Other fields 9 BP Bake abstalite 33,885 35,365 
Toe Meneses ae 164,900 173,250 


Rice County 


Cities Service Co.’s No. 1 Hathaway, C N% NE SW 
Section 27-19-10w, Silica field, Rice County, total depth 
3,253 ft. in Arbuckle lime, made daily potential of 261 
bbl. of oil. L. E. Douglass Oil & Gas Co.’s No. 6 Hauschild, 
C S% SE NW Section 15-21-7w, Wherry pool, was bot- 
tomed at 3,406 ft. in conglomerate and made 24-hour 
potential of 899 bbl. of oil. Continental Oil Co.’s No. 3 
Poland, NW NW SE Section 30-18-7w, Geneseo field, total 
depth 3,189 ft. in Arbuckle lime, made initial potential 
of 170 bbl. of oil daily. Same company’s No. 8 Nickel, 
NW SE SW Section 13-18-8w, total depth 3,222 ft. in 
Arbuckle lime, was acidized and made depthograph 
potential of 3,000 bbl. of oil daily. 

S. J. Polhamus and others’ No. 1 Gum, C E% NE SE 
Section 34-19-10w, % mile from production in the 
northeast extension of the Silica pool, was a cellar. 


Ellsworth County 


Continental Oil Co.’s No. 8 Rolfs, CWL W% NW 
Section 34-17-8w, Edwards pool, Ellsworth County, was 
bottomed at 3,228 ft., acidized and made depthograph 
potential of 3,000 bbl. of oil daily. 


McPherson County 


Continental Oil Co.’s No. 1 Peterson, NW SW NW 
Section 32-20-5w, Bornholdt pool, McPherson County, 
was bottomed in chat at 3,384 ft. and made initial 
24-hour potential of 1,487 bbl. of oil. E. K. Carey and 
Phillips Petroleum Co.’s No. 1 Ely, CN% NW NW Sec- 
tion 6-21-5w, outpost % mile south of Bornholdt pool, 
was dry and abandoned at 3,375 ft., total depth, in chat. 
Hammer & McLean Drilling Co.’s No. 5 Sellers, CNL 
NE Section 31-19-1w, Ritz-Canton field, produced 137 
bbl. of oil daily at total depth of 2,978 ft. in chat. 


Stafford County 


Stanolind Oil & Gas Co.’s No. 7 Fuller, C S% SW 
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SW Section 11-24-llw, Zenith field, Stafford County, 
total depth 3,782 ft. in Misener sand, made initial daily 
potential of 802 bbl. of oil by bottom-hole pressure 
method. 

Same company’s No. 2 Hitz, CW% SE NW Section 
2-22-12w, South Sittner pool, was a rig. Continental Oil 
Co.’s No. 1 Keller, NE NE NE Section 22-24-13w, St. 
John, was a cellar. 


Ellis County 


Wilton C, Emrich and others’ No. 1 Joy, C S% SE 
Section 14-12-18w, Koblitz area, Ellis County, was dry 
and abandoned at total depth of 3,755 ft. in Arbuckle 
lime. J. J. Hall’s No. 1 Oswald, SW SW SE Section 11- 
12-16w, Blue Hill pool, total depth 3,100 ft. in Lansing 
lime, made potential of 135 bbl. of oil daily. Shell Oil 
Co.’s No. 27 Rumsey, SE NE NE Section 23-11-17w, 
Bemis field, made 24-hour potential of 189 bbl. of oil 
at total depth of 3,432 ft. in Arbuckle lime. Cities Serv- 
ice Oil Co.’s No. 4 Callahan, NW SW NW Section 24-11- 
17w, was acidized and made echometer potential of 3,500 
bbl. of oil daily at total depth of 3,420 ft. in Arbuckle 
lime. Darby Petroleum Corp.’s No. 2-A Peavey, Section 


13-11-18w, South Burnett pool, was bottumied at 3,434 
ft. in Arbuckle lime, was acidized and completed for 
initial potential of 3,500 bbl. of oil daily, top limitation 
on depthograph potential. 

Cities Service Oil Co.’s No. 5 Callahan, SW NW NW 
Section 24-11-17w, set casing and was waiting on cement 
at 1,015 ft.; Frank Hollow and others’ No. 1 Thomas, 
S% SE SE Section 3-12-18w, Walter area, was building 
rotary rig. 


Barton County 


Transwestern Oil Co.’s No. 1-A Pospishel, CWL NW 
SW Section 21-17-15w, Pospishel pool, Barton County, 
was acidized and made daily potential of 292 bbl. of oil 
at 3,590 ft., total depth, in Arbuckle lime. Stanolind Oil 
& Gas Co.’s No. 17 Panning, SW SE SE Section 10-20-11w, 
Silica field, was bottomed at 3,288 ft. in Arbuckle lime, 
acidized and made depthograph potential of 1,789 bbl. 
of oil daily. Same company’s No. 11 Stueckemann, C 
S% SE Section 11-20-1lw, was acidized and made depth- 
ograph potential of 1,551 bbl. of oil daily at total depth 
of 3,287 ft. Sinclair Prairie Oil Co.’s No. 5 Seyfert, NW 
NW SW Section 21-16-1lw, Prusa pool, stopped at 3,327 
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ft. in Arbuckle lime and made initial daily potential 
of 2,654 bbl. of oil. 

New operations in Barton County: Stanolind Oil & 
Gas Co.’s No. 4 Jutting, CE% NE NE Section 15-20-llw, 
Ellinwood area, drilling below 1,642 ft.; Magnolia Petro- 
leum Co.’s No. 18 Roetzel, C E% NE SE Section 24-20- 
liw, South Silica area, building rotary rig; Sinclair 
Prairie Oil Co.’s No. 1 Edwards, NE NE SE Section 18- 
16-llw, West Prusa area, building rig; Shell Oil Co.’s 
No. 2 Radenberg, SW NW NW Section 3-17-llw, Kraft 
pool, moving in material. 


Cowley County 


McKnab & Blair’s No. 3 Hittle,. NW NW NE Section 
21-31-4, Hittle pool, was drilling below 2,255 ft. Allred 
& Glass’ No. 1 Miller, C SW SW Section 26-32-5, Frog 
Hollow area, was drilling below 388 ft. ; 

Harbar Drilling Co.’s No. 9 Waite, SW SW NW Sec- 
tion 21-31-4, Hittle pool, Cowley County, made 24-hour 
potential of 633 bbl. of oil at total depth of 3,353 ft. in 


Arbuckle lime. Ben Gralapp’s No. 1 Ellinger, C NE NE 
Section 27-32-5, gaged 500,000 cu. ft. of gas daily at 
total depth of 660 ft. Same operator’s No. 1 Ellinger, 
C NW NE Section 27-32-5, gaged 500,000 cu. ft. of gas 
daily at 650 ft., total depth. 


Greenwood-Woodson Counties 


O. K, Oil Co.’s No. 12 Shedell, SW SW NW Section 15- 
23-13, Greenwood County, was acidized and produced 
10 bbl. of oil daily from Mississippi lime at 1,771 ft. 

In Butler County Rex & Morris and others’ No. 4 
Johnson, SE NE SE Section 20-26-7, was moving in 
material. 

In Marion County Harwood Oil Co.’s No. 5 Novak, 
NW NE SW Section 28-17-4, Lost Springs area, was 
rigging up. 

In Harvey County E. J. Shaffer and others’ No. 2 
Wilson, C N% NW NW Section 20-23-3w, Burrton area, 
was building rotary rig. 

Cc. B. Alexander and others’ No. 4 Haas, NE SE SE 
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Section 22-23-14, Woodson County, was dry and aban- 
doned at 1,690 ft., total depth. Keene & Henderson’s 
No. 1 Pipe, SE NW SE Section 19-23-15, Woodson 
County, was dry and abandoned at total depth of 1,550 ft. 


Barber County 


Barbara Oil & Gas Co.’s No. 2-B Thompson, C NE\¥% 
Section 16-33-13w, Medicine Lodge field, was bottomed 
at 4,958 ft., perforated casing at 4,603-4,660 ft. and 
gaged 16,500,000 cu. ft. of gas daily. 


Kingman Coun'y 

Skelly Oil Co.’s No. 3 Conley, CSL N% SW Section 
20-27-10w, Cunningham field, Kingman County, total 
depth 3,430 ft., acidized and made 24-hour potential 
of 201 bbl. of oil daily. 

Same operator’s No. 5 Maxedon, SE NW SE Section 
25-27-llw, Pratt County sector of the Cunningham field, 
was building rotary rig. 


Forest City Basin Activity 


ST. JOSEPH, Mo., Nov. 13—Phillips Petroleum Co. 
is moving cable tool equipment into Union Count:’. 
Iowa, for the first test to be started by a major com. 
pany in that sector of the Forest City Basin. Over 
in southeastern Nebraska the Pawnee Royalty Co., 
the Odessa, Texas, firm that drilled the first produc- 
ing oil well in Nebraska, was preparing to start a sec- 
ond test. In the Missouri part of the basin, a Wilcox 
sand failure was recorded, one wildcat found gas 
production and work was resumed at a wildcat just 
east of St. Joseph. A small gas well was completed 
to open a new area in Johnson County, Kansas, on 
the south flank of the basin. 

The new Iowa test is due to spud Nov. 28, the 
birthday anniversary of Frank Phillips, chairman of 
the board of the operating company. It is the No. 1 
Creston, C SE NE Section 31-71-30w, about 10 miles 
south of the town of Creston, Union County. Struc- 
ture was determined through shooting and coring. 

Work was resumed at Bob Miller and others’ No. 1 
Corrough, C SE SE Section 24-57-35w, east of St. 
Joseph in Buchanan County, Mo., after new equipment 
was moved in. It was spudded more than a month 
ago. It is shut down at 203 ft., waiting for casing. 
Surface pipe was run to 142 ft. -A group of St. Joseph 
business men have an interest in the well and block. 

G. A. Vincent and othefs were building road and 
moving in material at No. 1 Dillingham, C NE SW 
Section 16-53-34w, northeast of Platte City, in Platte 
County. Davis Brothers have the contract to drill 
to 100 ft. in Arbuckle lime. Location is on a farmout 
block from Indian Territory Illuminating Oil Co., 
which worked the area with seismograph before com- 
pleting the block last year. Mr. Vincent has sold a 
spread of leases to the Missouri Valley Gas & Oil Co. 
and to Minneapolis interests. 

E. F. Neely’s No. 1 Shores, SE SE SE Section 12- 
60-37w, wildcat in Andrew County, is believed near- 
ing a decision, although operators are withholding in- 
formation. It unofficially was reported drilling at 
about 2,400 ft. in hard Viola lime. 

Ward McGinnis’ No. 1 Laughlin, SE SE SW Section 
18-62-15w, Adair County, was drilling below. 1,100 ft. 
Morrow & Rodgers and others were drilling out plug 
at No. 1 Cooley, NW SE SE NW Section 33-64-17w, 
Adair County, and is due to drill ahead to Arbuckle 
lime. It was plugged back from 965 ft. to test a 
showing of oil in Hunton lime at 871-886 ft., but re- 
sults were unsatisfactory. 

Same operators were reported rigging up at No. 1 
Seamster, Section 6-65-13w, Schuyler County. Hunts- 
man & Peters of Barnesville, Ohio, have the contract. 

C. E. King’s second Clinton County test, the No. 1 
Vanderau, SE NE SW Section 18-55-31w, was a dry 
hole at reported depth of 1,832 ft. in Wilcox sand. 
Gas found at 600 ft., where it gaged 1,904,150 cu. ¢t., 
was to be taken by Morgan Hammond, who has the 
shallow field around Plattsburg under lease. The gas 
may be used by Central West Utility Co., which serves 
the town of Plattsburg. 

In eastern Jefferson County, Kans., E. W. Mos- 
bacher’s No. 1 McLaughlin, SW NE NW Section 4-10- 
20, was reported to have found 2,000,000 cu. ft. of gas 
in Bartlesville sand at 1,430 ft., but operators were ex- 
pected to drill ahead. OK Supply Co. completed a 
wildcat in Section 4-14-22, north of the Gardner pool, 
Johnson County, Kans., for 150,000 cu. ft. of gas 
daily. Completion of that well may be found in the 
Kansas field reports. 

Blanket releases were filéd last week by Carter Oil 

(Continued on Page 244) 
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Southwest Texas District 
Ms Wildcats in 4 Counties Are 


F. L. SINGLETON 


CORPUS CHRISTI, Tex., Nov. 13.—Wildcat operations 
in the Laredo district provided the Southwest Texas 
district with an interesting week of developments as 
new pools were indicated for Duval, Jim Hogg, Starr 
and Webb counties. Other developments worthy of men- 
tion included new sand discoveries and extensions to 
the North Luby, Victoria and La Rosa fields. 

Two miles southwest of the Hoffman field, Duval 
County, Magnolia Petroleum Co.’s No. 1 Weil estate, 
C.M.R.R. Survey No. 113, is bottomed at 2,806 ft. and 
7-in. casing was cemented at 2,789 ft. after drill-stem 
testing showed promise of production. Broken sand 
with an odor of gas was cored at 2,644-61 ft., and on 
a 5-minute drill-stem test working pressure built up to 
500 Ib. Broken sand with an oil odor was cored at 
2,786-2,806 ft. and a 40-minute drill-stem test recovered 
100 ft. of oil-cut drilling mud. 

In the eastern part of Duval County four interesting 
wildcats were staked along the Cockfield trend. South- 
east of Benavides, Frank Gravis is moving in material 
for No. 1 Vaello in the Robert Fletcher Survey No. 7. 
Approximately 4 miles northeast of the Gravis location 
and 2 miles southwest of Guajillo, Rowan & Hope 
staked location for No. 1 Lopez, a projected 6,000-ft. 
test in the M. Lopez Survey. Two miles northeast of 
Rosita in the E. Garcia Survey; Taylor Refining Co. is 
moving in material for No. 1 Parr. J. B. Blanchard’s 
No. 1 Lowe, east of the Labbe field, was abandoned at 
3,502 ft. and the rig has been moved in for No. 1 E. A. 
Parr in the T. C. Rogers Survey. 


Jim Hogg County 

In Jim Hogg County, approximately 10 miles south- 
east of Hebronville, Mayfair Oil Corp. was testing No. 1 
Gutierrez which promises to open production from the 
Government Wells sand. A string of 5%-in. casing was 
cemented at 3,217 ft., after an 8-minute drill-stem test 
at 3,217-23 ft., the total depth, recovered 300 ft. of oily 
drilling mud. Sand with a good odor of oil was cored 
at 3,219-23 ft. Location is in the C. Gutierrez Survey 
No. 164. F 

Clopton, Mitchell & Zimmerman’s No. 1 Seaberg, 
5%. miles northeast of Rio Grand City, Starr County, 
looms as a probable pool opener as drill-stem testing 
showed favorable results. A 2-minute drill-stem test 
at 1,201-17 ft. tested 370 Ib. of working pressure while 
a 30-minute test in the same sand section at 1,212-17 
ft. showed no working pressure and 30 ft. of oily mud. 
A third test at 1,329-33 ft. tested 20 Ib. working pressure 
and 55 ft. of ofl, while a 12-minute test at 1,330-52 ft. 
tested 225 lb. pressure and 85 ft. of oily mud and salt 
water. At the close of the week the well was drilling 
ahead below 1,585 ft. 


Webb County 


In Webb County O. W. Killam’s No. 2 fee, Survey No. 
1859, Block 16, cored sand at 1,318-28 ft. and at the 
close of the week a drill-stem test was made. Two drill- 
stem tests at 1,116-24 ft. and 1,237-46 showed a slight 
amount of oil and gas and fresh water. 

With mechanical trouble delaying the progress of 
Anderson-Prichard Oil Corp. and Mills Bennett Produc- 
tion Co.’s No. 1 D. E. Robinson which has shown promise 
of opening Tertiary Wilcox production in the West 
Tuleta field, Bea County, interest for the time being 
shifted to Coronado Corp.’s No. 1 Heard, a wildcat 10 
miles southeast of Beeville which is drilling ahead after 
a 4-minute drill-stem test showed 320 Ib. of working 
pressure. Sandy shale with a gas odor was cored at 
3,253-68 ft. In the West Tuleta area Anderson-Prichard 
Oil Corp. and Mills Bennett Production Co.’s No. 1 Rob- 
inson is bottomed at 7,660 ft. and the progress of the 
well has been delayed due to a fishing job which fol- 
lowed a third drill-stem test that tested 60 Ib. working 
pressure and 225 ft. of gas-cut drilling mud. Previous 
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testing in the sand section topped at 7,531 ft. showed 
as much as 305 lb. working pressure and some high- 
gravity oil. 

Production from a deeper sand in the North Luby 
field, Nueces County, was indicated as Seaboard Oil 
Co.’s No. 4-A LaPrelle, flowed pipe-line oil and tested 
20 Ib. working pressure on a 14-minute drill-stem test 
at 5,079-85 ft., the total depth. Five and one-half inch 
casing was cemented on bottom. Broken sand and 
shale showing oi] and gas was cored at 5,073-85 ft. The 
sand section is approximately 700 ft. deeper than the 
4,300-ft. discovery zone. 


Refugio County 

La Rosa field, Refugio County, was extended 1% miles 
northeast as Morgan-Gulf Oil Corp.’s No. 1 J. M. Thomas 
jetted approximately 52 bbl. of oil daily from perforated 
casing at 6,250-57 ft. 

The newly opened Victoria gas field, Victoria County, 
was extended approximately 2,000 ft. southwest by 
‘W. Boyles and others’ No. 1 Simon estate. A drill-stem 
test at 2,529-64 ft. recovered 1 gal. of mud with an oily 
taste, while a 10-minute drill-stem test at 2,548-64 ft. 
tested 640 Ib. working préssure and 30 ft. of sand with 
an odor of gas. The showing was logged in the dis- 
covery horizons, but the hole may be carried deeper 
in search of a new sand. 

In the Ben Bolt field, Jim Wells County, Cox & Hamon 
were attempting to complete No. 1 Galveston Dry Goods 
Co. in the 5,400-ft. sand. Sand showing oil and gas 
was cored at 5,422-44 ft. and 5%-in. casing was cemented 
on bottom at 5,449 ft. H. H. Howell’s No. 1 Johnston 
was completed in the regular pay at 5,201-04 ft. for an 
initial production of 288 bbl. daily, flowing through a 
fs-in. choke. 

In the East Alice area Gravis & Buescher’s No. 1 Mil, 
2,000 ft. northwest of production, flowed 65 bbl. per 
day through a 5/32-in. choke from perforated casing at 
5,549-54 ft. 

Along the Balcones Fault Line district John Vivian’s 
No. 1 Louis Yeager, A.B.&M. Survey No. 53, is bottomed 
at 976 ft. and casing was cemented for a production test 
after sand with an oil show was cored at 966-76 ft., the 
total depth. 


COMPLETIONS IN PROVEN FIELDS 
Aransas-San Patricio Counties 


McCampbell field: Texas Atlas Petroleum Corp.’s No. 
1 Conn-Brown, perforated casing 7,142-47 ft., 127 bbl., 
#s-in. choke. 


Bexar County 


Alta Vista field: E. Rosenberg’s No. 2 Kelso, 1,040 ft., 
temporarily abandoned. La Coste field: H. Lyles and 
others’ No. 2 Wolford, 1,167 ft., dry and abandoned. 


Caldwell County 


Luling field: Ruby Oil Co.’s No. 3 Putnam, 2,119 ft., 
temporarily abandoned. 


Calhoun County 
Heyser field: Blanco Oil Co. and others’ No. 16 Dun- 
woody, perforated casing 5,562-72 ft., 168 bbl., #-in. 
choke. Gulf Oil Corp.’s No. 26-B Traylor, 5,490 ft., 210 
bbl., 3/32-in. choke. 


Duval County 


Benavides field: Hiawatha Oil & Gas Co.’s No. 29 
Parr, perforated casing 4,690-98 ft., 138 bbl., 5/32-in. 
choke. Hiawatha Oil & Gas Co.’s No. 16 Southland Life 
Insurance Co., perforated casing 5,508-13 ft., 30 bbl., 
jetting. Cedro Hill field; Texas Co.’s No. 30 Duval 
County Ranch Co., sand 1,428-38 ft., 63 bbl. fluid, 38 
per cent salt water, jetting. Government Wells field: 


Showing Encouraging Signs 


Magnolia Petroleum Co.’s No. 20 Wilson, 3,179 ft., dry 
and abandoned. Hoffman field: Cox & Hamon and 
others’ No. 14 Cuellar, sand 2,671-79 ft., 83 bbl., jetting. 
Cox & Hamon’s No. 16 Hoffman, perforated casing 
2,753-56 ft., 69 bbl., jetting. Cuellar Brothers’ No. 4-A 
fee, perforated casing 2,392-2,405 ft., gas well. Mag- 
nolia Petroleum Co.’s No. 49 Weil, sand 2,845-57 ft., 
97 bbl., jetting. Longhorn field: Hiawatha Oil & Gas 
Co.’s No. 2 Denman, perforated casing 4,100-05 ft., 91 
bbl., 5/32-in. choke. Lundell field: Government Wells 
Oil Co.’s No. 36 Lundell, sand 1,543-50 ft., 80 bbl., %-in. 
choke. Piedra De Lumbre field: Magnolia Petroleum 
Co.’s No, 42 Duval County Ranch Co., sand 2,164-67 
ft., 350 bbl., %-in. choke. Piedra Pintas field: A. & M. 
Well Service Co.’s No. 3 Dodge, 410 ft., dry and aban- 
doned. Seven Sisters field: Wellington Oil Co.’s No. 
2-G Welder, perforated casing 3,055-63 ft., dry gas well. 
Southland field: Hiawatha Oil & Gas Co.’s No. 3-A South- 
land Life Insurance Co., perforated casing 5,353-63 ft., 
198 bbl., 5/32-in. choke. 


Goliad County 


Fanning field: D. C. Mathews and others’ No. 1 
Swicheimer, 3,512 ft., dry and abandoned. 


Hidalgo County 


Samfordyce field: Baldridge and others’ No. 1 Chapa, 
perforated casing 3,929-31 ft., 10 bbl., %-in. choke. Fohs 
Oil Co.’s No. 1-B Sheldon, perforated casing 2,863-68 
ft., dry and abandoned. 


Jim Hogg-Brooks Counties 


Kelsey field: Humble Oil & Refining Co.’s No. 30 
McGill, 4,747 ft., 66 bbl., 13% hours, 9/64-in. choke. 


Jim Wells County 


Ben Bolt field: Bridwell Oil Co.’s No. 3-A Hoffman, 
perforated casing 5,227-33 ft., 109 bbl., 7/64-in. choke. 
H, J. Mosser’s No. 3 Perales, perforated casing 5,419-23 
ft., 278 bbl., #-in. choke. Magnolia field: V. J. Meyer 
and other’s No. 2 Shear, 5,644 ft., dry and abandoned. 
South Alice field: Humble Oil & Refining Co.’s No. 1 
Muil, 5,327 ft., 143 bbl., 4% -in. choke. 


Milam County 
Rockdale field: H. H. Coffield’s No. 1 fee, sand 1,330- 


38 ft., 17 bbl., pumping. Harry Moody’s No. 1 fee, 780 
ft., dry and abandoned. 


San Patricio County 


East White Point field: Houston Oil Co.’s No. 4 fee, 
perforated casing 5,655-65 ft.,; 234 bbl., 5/32-in. choke. 
O. W. Killam’s No. 4 Taft Syndicate, sand 5,997-5,605 ft., 
133 bbl, %-in. choke. Plymouth field: Plymouth Oil 
Co.’s No. 113-C Welder, perforated casing 6,140-47 ft., 
168 bbl., 7/64-in. choke. 


Starr County 


Rincon field: W. R. Davis Co.’s No. 2-B Slick, per- 
forated casing 4,171-81 ft., 155 bbl., 5/32-in. choke. 
Ricaby field: Moss, Owens and others’ No. 4 Ricaby, 
1,338 ft., 8 bbl., pumping. Sun field: Sun Oil Co.’s No. 
3 Speer, perforated casing 4,970-74 ft., 152 bbl. oil, 9 bbl. 
salt water, 5/32-in. choke. 


Victoria County 


Cologne field: Houston Oil Co.’s No. 1 E. C. Dietzel, 
perforated casing 4,826-32 ft., gas well. 


Zapata County 


Mirando Valley field: Interstate Minerals Co.’s No. 16 
Lopez, sand 1,709-81 ft., 3 bbl., %-in. choke. 
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Oklahoma Fields 


(Continued from Page 225) 


Creek County 


J. E. Crosbie, Inc.’s No. 2 Mosquito, SE NW NE Sec- 
tion 20-17-9, was an abandoned location in Creek 
County. 

W. M. Dunn and others’ No. 3 Cantrell, NE SE SE 
Section 34-14-10, Dunn pool, Creek County, was drill- 
ing below 200 ft. after finding Checkerboard lime at 
168-173 ft. It is a diagonal southeast offset of the 
newest producer in the area. 


Kay County 
Burke’s No. 2 Prunty, SW SE NW Section 33-28-3e, 
Mervine area, Kay County, was dry and abandoned 
at 1,364 ft., total depth. 


Okfuskee County 


Hyer’s No. 1 Board, SE SW NW Section 10-13-10, 
an old well in the Okfuskee pool, Okfuskee County, 
was deepened from 2,685 ft. to Wilcox sand at 3,400- 


16 ft., total depth, the hole filled with water and it 
was abandoned. 

Machine was being rigged up at Aggis Drilling Co.’s 
No. 1 Miracle, NE NE NW Section 25-11-9, new test 
in Okfuskee County. 


Carter County 


Ideal Oil Co.’s No. 15 Scoggins, NW SE SE Section 
32-3s-3w, Fox pool, Carter County, was completed for 
12 bbl. of oil daily after plugging back to 1,180 ft. 
from 1,183 ft., total depth. 

Gulf Oil Corp.’s No. 2 McClure, C SE NE Section 
28-2s-3w, an old well bottomed at 7,930 ft., was pre- 
paring to plug back and perforate. 


Caddo County 


Ohio Oil Co. and others’ No. 10 Pau-Kune, NE SE 
SW Section 3-5-9w, Cement field, Caddo County, was 
completed for 24-hour potential of 3,362 bbl. of oil. 
It had Rowe sand at 3,347-86 ft., and another sand at 
3,553-78 ft., total depth. It was plugged back to Noble- 
Olson sand topped at 3,247 ft., casing was perforated 
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at 3,346-85 ft. and it flowed 219 bbl. in 2 hours and 
was shut in. 

Magnolia Petroleum Co.’s No. 7 Pau-Kune, SW NE 
NE Section 10-5-9w, an old well, was deepened from 
2,437 ft. to sand at 3,345-3,468 ft., total depth, flowed 
91 bbl. of oil in 4 hours and was shut in. It had not 
been completed. 


Oklahoma County 
Kerlyn Oil Co.’s No. 1 College, NE NW SW Section 
21-13-3w, south of the Orphanage extension area in 
the Britton sector, Oklahoma County, topped Wilcox 
sand at 6,690 ft. and was completed at total depth of 
6,760 ft. It flowed 171 bbl. of oil in 21 hours, with 
6,000,000 cu. ft. of gas. 


Jackson County 

Gulf Oil Corp.’s No. 1 Inkleburger, SW SW SW Sec- 
tion 3-1n-20w, Altus field, Jackson County, topped 
Cisco formation at 1,857 ft., drilled to 2,136 ft., plugged 
back to 1,247 ft. and was abandoned temporarily. 

Kerbow’s No. 3 Leona, SW SW SE Section 31-1n-19w, 
Tipton pool, was an abandoned location. 

New work in Jackson County: Burnham’s No. 6 
Sumner, SE NW SE Section 6-1s-19w, drilling below 
700 ft.; Kerbow’s No. 2 Hunter, NW NW SW Section 
6-1s-19w, drilling below 742 ft. 

In Kiowa County, Phillips Petroleum Co.’s No. 1 
Warner, NE NE SE Section 19-7-17w, was rigging up 
machine. 


~~ 


Ohio Fields 


(Continued from Page 239) 
Downie’s No. 1 Edward Renter, Section 29, made 3 bbl. 
of oil and 60,000 cu. ft. of gas from first Cow Run 
at 395-98 ft. The well was not shot. 

Noble County, Beaver Township, Ohio Fuel Gas Co.’s 
No. 3 M. W. Conservancy District, Section 32, made 
85,000 cu. ft. of gas from Berea at 1,396-1,402 ft. 

Washington County, Fairfield Township, A. R. Mc- 
Kitrick and others’ No. 1 Vida A. McVicar, Section 8, 
gaged 240,000 cu. ft. of gas from the Salt sand at 
1,135 ft. 





Lima Field 

In Putnam County, Blanchard Township, Dibble Oil 
& Gas Co.’s No. 1 Charles Harmon, Section 28, was 
drilled 44 ft. into the Trenton sand and shot with 
120 qt. It made some oil and a little water and was 
estimated as a 5-bbl. well; top of Trenton 1,326 ft., 
total depth 1,370 ft. 

In Franklin County, Madison Township, Section 15, 
Blacksten and others bailed 4 bbl. of oil in 16 hours 
from their test on the E. J. Simms land. The oil 
showing was found in the lower portion of the Tren- 
ton and was treated with acid. Another acid treatment 
will be given in the near future. 

Forest City Basin Activity 
(Continued from Page 242) 

Co. in various counties in Missouri, Kansas and Ne- 
braska. In Missouri the company dropped 108 leases 
in Buchanan County, 100 in Andrew County, 645 in 
Atchison County and 550 in Holt County. It is re- 
ported to have released 610 tracts in Doniphan County, 
Kansas, as well as numerous leases in adjacent Brown 
County. It let go 16,000 acres in Richardson County, 
Neb. Tracts which showed favorable on seismograph 
or geology are being retained by the company, with 
some scattered checkerboard leases. The company is 
drilling a slim hole rotary core test in Section 24-4-16, 
about 4 miles northwest of Horton, Brown County. 








El Paso Natural Gas Co. 
Report on Earnings 


The report of El Paso Natural Gas Co. (Delaware) 
and subsidiaries for the 12 months ended September 
30, 1939, shows net income, after all charges including 
provision for retirements, interest, amortization of debt 
expense and federal income taxes, but before provision 
for surtax on undistributed profits, of $2,467,118, com- 
pared with $1,952,580 for the 12 months ended Septem- 
ber 30, 1938, an increase of $514,537, or approximately 
26 per cent. The balance of net income remaining for 
common dividends and surplus, after payment of pre- 
ferred dividends of $103,579, was $2,363,539 for 1939, 
equivalent to approximately $3.93 per share on 601,594 
shares of $3 par common stock outstanding at the 
close of the period, against $1,849,001, or approximate- 
ly $3.10 per share on 595,942 shares outstanding for 
the September 30, 1938, 12 months. 
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Louisiana, Arhansas 


By Arkansas Wildcats Nearing 


GEORGE WEBER 


SHREVEPORT, La., Nov. 11.—The Lisbon field of 
Claiborne Parish, Louisiana, continued as the center 
of attention in the Ark-La-Tex area, although produc- 
tion tests of lower Marine horizons were postponed 
throughout the week due to mechanical difficulties. 
The deep test, Lisbon Exploration Co.’s No. 1 Vaughn 
was shut down over the week end, with a string of 
5-in. casing set at 8,881 ft. and a perforator stuck in 
the hole. During the past week the well was perfo- 
rated with 116 shots at 8,354-83 ft. in the upper of 
two horizons which have shown good production pos- 
sibilities. Following the shot the gun became stuck 
in the hole and was pushed to the bottom at 8,900 ft. 
Plans were originally to test the sand section shot and 
then to fish further for the perforator, but latest re- 
ports are that fishing will continue this week, and 
another test will be made after the “fish” is recovered 
or abandoned. 


Another sand section at 8,449-55 ft. showed produc- 
tion possibilities and was checked by a Schlumberger 
survey. Both horizons are in the lower Marine forma- 
tion which is producing gas, distillate and oil in the 
prolific Cotton Valley field of Webster Parish. 


Monroe Test in Salt 


The Union Producing Co.’s No. 1-A Tensas, a deep 
test on the north flank of the Munroe gas field in 
Morehouse Parish, has drilled through the salt and at 
latest reports was below 9,200 ft. in anhydrite. The 
top of the salt was logged at 8,114 ft. and the base is 
reported at 9,081 ft. 

A second deep test to drill into the salt this week 
is Stanolind Oil & Gas Co.’s No. 131 Dillon heirs, which 
topped the salt at 10,160 ft. and is drilling ahead be- 
low 10,220 ft. This well is the deep Pine Island test in 
Caddo Parish, which is being drilled “tight.” Although 
unverified, it is reported that tubing is being moved 
onto the location, possibly for a test of some horizon 
considered productive. No showings of auy importance 
have been reported from the well which has 7-in. cas- 
ing set at 10,154 ft. 


In addition to Pine Island, three other areas in the 
vicinity of Shreveport were of interest this week. To 
the south of the Broadmoor subdivision David Craw- 
ford’s No. 1 Lloyd failed to show any indication of oil 
in the Pettit lime after missing the Jeter last week. 
After encountering shale and some dense lime in the 
Pettit horizon, the test is drilling below 5,850 ft., 
with coring for the Travis Peak formation due to be- 
gin shortly. 

West of Shreveport an east outpost to the Waskom 
gas-condensate field, Arkansas Louisiana Gas Co.’s No. 
1 Bell, is bottomed at 6,400 ft. with 5%-in. casing set 
at 6,169 ft. A drill-stem test earlier in the week at 
6,157-79 ft. showed drilling mud. Operators will per- 
forate for production in the Pettit lime zone at 5,627- 
77 ft., where 20,000,000 cu. ft. of gas was tested on 
the drill stem. 


In the Caddo area, northeast of Vivian, the comple- 
tion of Temple Oil Corp.’s No. 1 Bostwick in a wild- 
cat location 2 miles north of nearest production 
brought three new locations for additional develop- 
ment. Drilling is expected to revive in the area as it 
did several months ago with the discovery of shallow 
production near Vivian. The discovery well is produc- 
ing from the Woodbine sand at 2,548-58 ft. 


NORTH LOUISIANA COMPLETIONS 
Caddo—Caddo Parish 


J. G. Bailey and others’ No. 2-A Muslow, Section 17- 
20-15, salt water and abandoned, total depth 2,221 ft. 
Burnham Drilling Co.’s No. 1 Hurdle, Section 34-22-16, 
salt water and abandoned, total depth 2,510 ft. R. 
Manziel’s No, 1 Brooks, Section 17-21-15, salt water 
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and abandoned, total depth 1,115 ft. J. G. Mechon’s 
No. 1 Crystal, Section 14-21-16, salt water and aban- 
doned, total depth 1,697 ft. Claude L. Nell’s No. 1 
Vaughn, Section 1-20-16, pumping 25 bbl. of oil, total 
depth 1,550 ft. 


Bellevue—Bossier Parish 


Gary & Gibson’s No. 1-A Connell, N% SE SE Sec- 
tion 15-19-11, pumping 12 bbl. oil and 25 bbl. salt 
water, total depth 390 ft. 


Shreveport—Caddo Parish 


C. H. Lyons’ No. 1 Rosenblath, 725 ft. north and 
1,270 ft. east of C Section 35-18-14, 400 bbl., %-in. 
choke, tubing pressure 350 lb., casing pressure 900 
Ib., 5%-in. casing 5,591 ft.. total depth 5,599 ft. 


Zwolle—Sabine Parish 


Oglesby & Baird’s No. 1 Sabine Lumber Co., SW SE 
Section 5-7-13, 450 bbl., open tubing, 6-in. casing set 
at 2,165 ft., total depth 2,481 ft. 


Monroe—Union Parish 


Memphis Natural Gas Ce.’s No. 2 Frost Lumber Ind., 
Section 22-22-3, 2,000,000 cu. ft. gas, rock pressure 
1,020 lb., total depth 2,202 ft. H. L. Woods’ No. 1 Frost 
Lumber, Ind., Section 29-21-3, 1,500,000 cu. ft., rock 
pressure 960 Ib., total depth 2,195 ft. Southern Carbon 
Co.’s No, 33 Grayling, Section 30-22-4, 3,000,000 cu. ft. 
gas, rock pressure 1,020 lb., total depth 2,200 ft. 


Arkansas 


In Columbia County, Arkansas, two Standard Oil Co. 
wildcats are gaining added attention as they approach 
critical depths. No. 1 C. F. Petty Stave & Lumber Co., 
in the Big Creek prospect in Section 4-17-21, northwest 
of the town of Magnolia, is drilling hard lime and 
shale below 6,118 ft. after topping Travis Peak at 
4,520 ft. In the Warnock Springs district No. 1 R. S. 
Warnock, Section 36-16-20, east-northeast of Magnolia, 
is drilling sand and shale below 5,946 ft. These tests 
will be closely watched as they approach the Smack- 
over lime which is producing in several Columbia and 
Union County fields. A third important wildcat, Barns- 
dall Oil Co.’s No. 1 Cameron, in Section 36-19-17, near 
Junction City, Union County, is rigged up for a test 
of the Smackover lime. 

With drilling in the Magnolia field of Columbia 
County on the wane, activity is increasing in two 
other Smackover lime pools, later discovered in the 
county. In the Dorcheat field four drilling wells are 
active and the Atlanta field has three wells drilling. 


AREANSAS COMPLETIONS 
Magnolia—Columbia County 


Arkansas Fuel Oil Co.’s No. 1-A King, C SE SW 
Section 16-17-20, 360 bbl., %-in. choke, tubing pressure 
1,400 lb., casing pressure 1,550 Ib., casing perforated 
at 7,650-80 ft., total depth 7,697 ft. 


Buckner—Lafayette County 
Standard Oil Co. of Louisiana’s No. 2 H. B. Eddy 
and others, C SE SE Section 12-16-23, 1,920 bbl., %-in. 
choke, tubing pressure 170 Ib., 6-in. casing 7,262 ft., 
total depth 7,287 ft. 


EAST TEXAS BORDER COMPLETIONS 
Rodessa—Marion County 


Arkansas-Louisiana Gas Co.’s No. 2 W. T. Neilson, 
1,320 ft. from the north line and 620 ft. from the 
southeast line of the Bennington Survey, 31,000,000 
cu. ft. of gas on open flow. Tubing and casing vres- 


Crisis; Lisbon Test Delayed 


sures 1,800 lb., perforated casing at 5,900-44 ft., total 
depth 5,983 ft. Texas Co.’s No. 6 Braden, J. M. Fitz- 
gerald Survey, 715 bbl. per day through 20/64-in. 
choke, tubing pressure 550 lb., casing pressure 1,050 
Ib., total depth 6,014 ft. 


Joaquin—Shelby County 

Natural Gas Distributing Co.’s No. 1 W. D. Childress, 
W. M. Snider Survey, gas-condensate well, no gage 
obtained, 5-in. casing set at 5,080 ft., total depth 
5,131 ft. 


Mississippi 

Continued leasing and blocking in the Vicksburg- 
Jackson area of Mississippi brought new wildcat loca- 
tions in the past week, as the interest in the Tinsley 
field temporarily subsided. The north-edge test, Union 
Producing Co.’s No. 1 Stevens, drilled into a colored 
oil sand at 5,493-5,508 ft., but a drill-stem test at 5,486- 
5,508 ft. showed 3,800 ft. of salt water in 13 minutes, 
and the test is coring ahead in the Tuscaloosa forma- 
tion. This is the test which cored and tested a good 
oil-sand section in the Eutaw formation below the 
present productive horizon in the field. 

Two tests in the field were expected to drill the pay 
over the week end. Union Producing Co.’s No. 1 Friley, 
west of the discovery, and Jones & O’Brien Brothers’ 
No. 2 Stevens, east-edge test, were the prospective 
new producers. 


Production by Pool 


Estimated daily gross production all companies week 
ended November 8, 1939: 
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*2,505 bbl. is distillate. +103 bbl. is distillate. 
Texas side of Rodessa field, 26,510 bbl. 


é— 


Salt Creek Royalty Bids 


WASHINGTON, D. C., Nov. 11—The Interior Depart- 
ment asked for bids December 1 for purchase of 
government royalty oil from Salt Creek, Wyoming, 
for 1, 3 or 5 years after January 1, 1940. 
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Eastern Field Report 


By STAFF 
CORRESPONDENT 


PITTSBURGH, Pa., Nov. 13.—A deep test is start- 
ing in Jackson County, West Virginia, where Joe Ru- 
bin and others will drill on the Henry Morrison farm 
in Grant district and it is scheduled for the Oriskany 
sand, It will be a north offset to the Oriskany gas 
well on the D, P. Curry farm in Ravenswood district 
and is in the center of the farm. 


The new test will be about 2 miles west of the town 
of Lockhart near the Grant-Ravenswood district lines. 
In the, D. P. Curry test, the Oriskany sand was topped 
at 4,045 ft. subsea and had a volume of 2,425,000 cu 
ft. a day after a shot with a rock pressure of 1,900 lb. 
in 30 hours. It was the initial test in what is expected 
to be a new gas field, 


SOUTHEAST OHIO 


In Coshocton County, southeastern Ohio, Preston Oil 
Co. completed No. 2 Rine in Section 15, Perry Town- 
ship, in Clinton sand at 3,200 ft. It was estimated good 
for 50 bbl. a day after the shot. 


In Athens County C. W. Nuzum and others drilled a 
dry hole on the Lewis Warren farm at Canaanville in 
Section 1, Canaan Township, through the first Cow 
Run sand to 298 ft. 


“In Columbiana County C. W. Thompson and others 
drilled a dry hole on the J. L. Pieren farm in Section 
15, West Township, through Berea sand to 720 ft. 

In Guernsey County H. A. Burns and others’ test on 
the Muskingum Watershed Conservation district, in 
Section 13, Richland Township, was a dry hole in the 
Germantown sand at 445 ft. 


In Licking County Rex Roth Oil Co. completed No. 3 
S. E. Walpole in Section 23, Madison Township, in 
Berea sand at 771 ft. and it is good for 5 bbl. a day. 
In Section 7, Perry Township, G. F. Earley and others 
completed a 4-bbl. well on the Fairall Brothers ljease 
in the Berea sand at 693 ft. 


In Medina County Marine Trust Co. completed No. 
1024 Daniel Ross, Tract 13, Lot 7, Chatham Township, 
in Berea grit at 479 ft., and it produced 25 bbl. the 
first day after shot. These operators drilled No. 108 on 
the W. A. Shaw farm in Berea to 459 ft. and it will be 
used as an input well for repressuring. It is in Tract 
10, Lot 5, same township. 

In Muskingum County Atha Oil Co. completed a test 
on the G. B. Gibson farm, Section 16, Union Town- 
ship, through the Squaw sand to 772 ft. It was dry. 


SOUTHWEST PENNSYLVANIA 


In Armstrong County, Pennsylvania, Peoples Nat- 
ural Gas Co. is drilling at 1,760 ft. in the William 
Smail test and at 1,560 ft. in the Frances Harkleroad 
test. The Apollo Gas Co. is building rig on the Hulda 
Bleakney farm. Equitable Gas Co. will drill on the 
D. W. Raraigh farm. Louden Drilling Co. is drilling at 
3,190 ft. and deepening the A. G. Schaeffer test. T. W. 
Phillips Gas & Oil Co. is spudding on the Jacob Boyer 
heirs’ farm, All are in Cowanshannock Township. 

In Boggs Township John Wray and others are drill- 
ing at 795 ft. on the William Mateer farm and rigging 
up on the Walter Upperman farm. In Kiskiminitas 
Township, Apollo Gas Co. is rigging up on the A. P. 
Tressler farm. 

In Kitanning Township Judson and others are dril!- 
ing at 1,304 ft. in No, 2 W. J. Gray, and Edward 
Young has a location on the Hugh Blair farm. In 
Manor Township John Wray and others started drill- 
ing on the David Campbell heirs’ farm. William Mc- 
Collins has started drilling on the Add Reefer farm, in 
Plum Creek Township. In South Bend Township the 
Shelocta Ol} & Gas Co. is drilling at 726 ft. in the 
Harve Reefer test. 

In Clarion County T. Schwartsfager and others have 
rigged up on the William George farm in Limestone 


PAGE 246 


Township. In Red Bank Township Owens-Illinois Glass 
Co. is drilling at 2,500 ft. in the Lewis Keck test. 

In Indiana County T. W. Phillips Gas & Oil Co, is 
drilling at 679 ft. in the Samuel Pool test in Brush 
Valley Township; at 1,812 ft. on the Federal Land Bank 
lease in Cherry Hill Township, and at 805 ft. on the 
F. B. Lonman farm in White Township, 

In Westmoreland County Peoples Natural Gas Co. 
completed a small gas well on the Asa Blose farm in 
Washington Township at 3,909 ft., producing from the 
Elizabeth, Speechley, and Bradford sands. In Allegheny 
Township this company is shut down at 4,204 ft. in 
No. 1 R. H. Miller. Apollo Gas Co. is building a rig 
on the D. M. Jones heirs’ farm. In Bell Township, Kiski 
Valley Gas Co. is fishing at 2,240 ft. in No. 1 James 
McBriar, and spudding on the John Beighley farm. 


Fayette-Greene 


In Nicholson Township, Fayette County, Greensboro 
Gas Co. is drilling at 1,172 ft. on the Mary Oravis farm. 
The Duquesne Gas Co. is drilling at 1,057 ft. in the 
Agnes Kirk test. In Menallen Township J. H. Carnell 
is drilling at 1,915 ft. on the Mike Uhrin farm. 


In Washington Township, Greene County, Equitable 
Gas Co. is rigging up on the W. L. Beabout farm. In 
Richhill Township Natural Gas Co. of West Virginia jis 
drilling at 417 ft. ni the Robert Burns test. In Greene 
Township Fred Garrison is down 1,170 ft. in the Hen- 
derson Coal Co. test. 


Washington County 


In South Franklin Township, Washington County, 
Union Gasoline & Oil Corp. is spudding No. 826 C. T. 
Conn farm. A. V. Lewis and others are rigging up on 
the L. W. Phelan farm, and are shut down at 1,618 ft. 
at No. 16 J. Frank Wilson. E. H. and J. B. Tague are 
rigging up on the J. O. Peticord test. Harry Williams 
& Co. is drilling at 550 ft. in No. 5 Jason Buchanan, 
and Foley and Williams at 200 ft. in No. 2 John G. 
Clark. 


In Amwell Township Shivers & Co. have reached 
1,610 ft. in the Thomas J. Horn test. In Morris Town- 
ship Brummage and others are drilling at 2,575 ft. in 
No, 821 on the J. Jones farm. Union Gasoline & Oil 
Corp. is drilling at 2,475 ft. in No. 821 J. R. Andrews, 
and at 1,317 ft. in No. 824 H. A. Day. 

In Allegheny County Homer Nixon is drilling at 
1,190 ft. in the James Hickman test in South Fayette 
Township, and Cox & Gibson have reached 1,855 ft. on 
the William M. Patterson farm in the same township. 


Deep Tests 


On Chestnut Ridge in Fayette County New Penn De- 
velopment Co., William E. Snee and others are drilling 
at 6,260 ft. on the Piedmont Coal Co. lease in North 
Union Township, having passed through the bailer lost 
at 6,120 ft. The Onondaga should be reached within the 
week. In Maryland these operators are drilling at 3,293 
ft. on the Humberson farm in the Accident dome in 
Garrett County. In Fayette County New Penn and E. G. 
Mueller are drilling at 250 ft. on the Gregg L. Neel 
farm on Laurel Ridge in Stewart Township. 

In North Union Township, Fayette County, Wasson 
& Co. have started drilling No. 2 J. H. Sorg. About 4 
miles of line has yet to be completed from Point 
Marion, Pa., to start taking gas from No. 1 on this 
farm. 


WEST VIRGINIA 


Several small oil wells were completed in West Vir- 
ginia during the week. In Clay County Virginian Gaso- 
line & Oil Corp. completed No. 1274 Brown, Swann, 
and Goshorn in Henry district at 1,757 ft., Injun sand, 
and it is good for 10 bbl. a day along with about 475.- 
000 cu. ft. of gas. 


New Oriskany Gas Field to 


See Immediate Development 


In Marshall County Clara Moore completed No. 3 
D. H. Arrick in Franklin Township at 1,695 ft., with 
the Keener sand topped at 1,683 ft. and about 3 bbl. a 
day at 1,691-92 ft. 

In Pleasants County Snider and Nohe completed the 
test on the T. C. Hammett farm in Jefferson district 
in the Squaw sand at 2,030 ft., and it is good for 2 
bbl. a day. 

In Roane County Rogers Properties Co. completed a 
well on the J. R. Cooper farm in Curtis district at 1,851 
ft., with the Salt sand topped at 1,813 ft.; oil 1,828-48 
ft.; and about 2 bbl. a day after a 60-qt. shot. 


Gas Wells 


In Cabell County Carl Henderson and others complet- 
ed a gas well on the W. N. Clay farm in Barboursville 
district at 3,258 ft., in Brown shale, and it gaged 220,- 
000 cu, ft. a day 24 hours after two shots. 


In Doddridge County Pittsburgh & West Virginia 
Gas Co. deepened No. 4658 W. Brent Maxwell, in 
Southwest district; gas at 1,894-96 ft.; gaged about 71,- 
000 cu. ft. a day. 


In Gilmer County Rock Creek Oil Co. completed a 
small gas well on the D. M. Miller heirs’ farm in De- 
Kalb district, at 1,935 ft. It produced 31,000 cu. ft. of 
gas without shot at 1,876-90 ft. A. E. Ellis completed 
a second test on the Cal C. Pickens farm in Salt sand 
at 1,423 ft., with a gage of 100,000 cu. ft. a day. 

In Logan County Boone County Coal Corp. complet- 
ed No. 16 fee in Logan district at 1,950 ft., the Big 
lime, and it is gaging 350,000 cu. ft. a day. 

In Pleasants County G. A. Smith & Co. have a jas 
well on the Flora B. Lamp and others’ lease in La- 
fayette district in the Injun sand at 1,967 ft., and it 
gaged 53,000 cu. ft. a day. 

In Roane County R. W. Healy completed a second 
test on the Jarrett Ferrell farm in Harper district at 
1,580 ft. with Salt sand topped at 1,450 ft. and 40,000 
cu. ft. of gas, natural flow, at 1,550 ft. In Spencer dis- 
trict Boggess & Dodd completed a dry hole on the 
B. L. Mullins (M. L. Vandevender) farm at 1,520 ‘t. 

In Tyler County Neeley Oil & Gas Co. drilled a dry 
hole on the Gorman heirs’ farm in Union district, 
through Injun sand to 1,665 ft. In Wood County M. W. 
Athey and others’ No. 14 Elizabeth Ogden, in Williams 
district, was drilled through the second Cow Run sand 
to 875 ft. and was dry and abandoned. 


Oriskany Gas Field 


There were three completions in the Oriskany jas 
field in Kanawha County. In Poca district Columbian 
Carbon Co. on the H. H. Parsons farm drilled to 5,092 
ft., with Oriskany sand at 5,018-87 ft., and the well 
gaged 794,000 cu. ft. a day. This company completed 
cleaning out the Tignor and Griffith test after a shot 
and it gaged 442,000 cu. ft. a day, with total depth 
5,154 ft., plugged back to 5,086 ft. 

In Elk district this company completed a gasser on 
the Tignor and Jordon farm at 5,185 ft. with the Oris- 
kany at 5,098-5,180 ft. and a gage after the shot of 
1,157,000 cu. ft. a day. It had not been totally cleaned 
out. 

In Poca district United Carbon Co. made a location 
on the Louisa E. Long farm; is drilling at 3,265 ft. in 
the E. P. Higginbotham and others test, and is rigging 
up No. 815 W. J. Bumgardner. 

In Poca district Columbian Carbon Co. is drilling nt 
4,400 ft. in No. 2 H. H. Parsons; at 2,010 ft. in the 
John Price test; at 1,845 ft. on the B. H. Richards 
land; at 1,400 ft. in the Walter Payne test; at 715 /t. 
on the W. 8, Jones farm. The Brawley-Reid Gas Co. is 
down 4,565 ft. on the Clate Fisher farm and at 1,475 
ft. in the J. F. Jordan test. United Fuel Gas Co. is drill- 
ing at 1,580 ft. in No. 4858 Mattie J. Krantz, Malden 

(Continued on Page 248) 
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Completions and Operations 
in Northwest and in Ontario 


By VICTOR LAURISTON 


CHATHAM, Ont., Nov. 11.—Crude pe- 
troleum and natural gasoline production 
from all Canadian fields in August is 
officially reported at 795,844 bbl., a 
daily average of 25,672 bbl., compared 
with 899,169 bbl. in July or 29,005 bbl. 
daily, and 825,546 bbl., 26,631 bbl. daily, 
in August 1938. For the first 8 months 
of 1939 production aggregated 5,066,- 
251 bbl., an average of 20,849 bbl. daily, 
compared with 4,448,837 bbl. for the 
same period last year, an average of 
18,308 bbl. per day. 

New Brunswick production for the 
month increased from 2,684 bbl. in July 
to 4,135 bbl. in August, but was 13,087 
bbl. for the 8 months of 1939 against 
14,859 bbl. for the 1938 period. Ontario 
production was up from 17,175 bbl. in 
July to 20,545 bbl. in August and in- 
creased from 109,783 bbl. in 8 months of 
1938 to 138,706 bbl. in the 1939 similar 
period. Alberta’s output dropped from 
877,005 bbl. in July to 767,984 bbl. in 
August but increased from 4,306,636 bbl. 
in January-August 1938 to 4,899,258 bbl. 
in the same period in 1939. Production 
from the Fort Norman field in the North- 
west Territories was 5,015 bbl. in Au- 
gust 1939 compared with 2,305 bbl. in 
July and 7,731 bbl. in August 1938. For 
the 1939 operating period to the end of 
August, Fort Norman produced 15,200 
bbl. against 17,559 bbl. the previous year. 


Completions and Tests in Lime 


The Alberta Conservation Board has 
assigned a daily allowable of 763 bbl. 
to Royalite Oil Co.’s No. 42, LSD 4, Sec- 
tion 32-18-2w5, making it the second 
largest producer in the field, next to 
Home-Millarville’s No. 2, with an allow- 
able of 859 bbl. daily. Royalite 42 dis- 
places Anglo-Canadian’s No. 6, now 
ranking third with allowable of 696 bbl. 
daily. 

In the same section British Colonial 
Oils’ No, 1, LSD 5, was increased from 
225 bbl. to 417 bbl. daily allowable, fol- 
lowing treatment and an improved gas- 
oil ratio. 

Anglo-Canadian Oil Co.’s No. 8, LSD 
11, Section 7-19-2w5, showed 89 bbi. in 
the first hour on drill-stem test at a 
depth of 7,788 ft. in’ the Madison, and 
is being acidized with 5,000 gal. in the 
lower porous. It is about 1 mile north- 
west of the nearest producer, East 
Crest No. 5. 

Okalta Oil Co.’s No. 7, LSD 3, Section 
16-18-2w5, is below 7,116 ft. after get- 


ting the Madison at 6,970 ft. When the 
middie hard zone is reached 7-in. string 
will be cemented. In Section 22-20-3w5, 
Royalite Oil Co.’s No. 43, LSD 2, is ce- 
menting casing at 8,306 ft. after getting 
the Madison at 8,291 ft. 


West Turner Valley Operations 


The location recently given to Royal- 
ite’s new well, No. 48, LSD 12, Section 
27-20-3w5, in North Turner Valley, has 
been changed to LSD 10, Section 7-19- 
2w5, in the west central field. Drilling 
permit for another new well in the 
same section has been issued by the 
Alberta Conservation Board to the 
Anglo-Canadian Oil Co. Anglo-Canadian’s 
No. 9 is located on LSD 14, Section 7-19- 
2w5, in the same section as its No. 8 
which is on test now and promises to 
be a good producer. 

In Section 13-19-3w5 Arrow’s' No. 1, 
LSD 16, is below 2,902 ft. in the Belly 
River formation. In the same section Al- 
liance Royalties’ No. 1, LSD 9, has der- 
rick up. 


Far South Drilling 


North-West-Hudson’s Bay Co.’s No. 2, 
LSD 9, Section 8-18-2w5, is below 6,742 
ft. in the Blairmore. 


In the North 


Anglo-Phillips’ No. 1, LSD 14, Section 
15-20-3w5, is below 1,805 ft. in the Belly 
River formation. A new well to be 
drilled on the location, LSD 12, Section 
27-20-3w5, recently given for Royalite’s 
No. 48, which is being drilled in the 
center field instead, will be known as 
Foothills No. 5. 


Ontario Oil Fields 


T. J. Munroe and J. W. Mowbray, of 
Detroit, are drilling a test for shallow 
crude % mile south of the location of 
the old Gurd gusher in Raleigh Town- 
ship, Kent County. Before starting the 
new .test the Munroe-Mowbray interests 
cleaned out and reconditioned an old 
well, which is developing a fair pumper. 
The Gurd gusher, drilled in 1902 in that 
area, started with a spectacular shallow 
production of 1,000 bbl. a day, but the 
field was later abandoned. The Munroe- 
Mowbray interests are employing a new 
electrical seismographic device invented 
by Mr. Mowbray and which will be em- 
ployed in extensive operations the syn- 
dicate is planning. 
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By 
0. C. PRESSPRICH 


SAGINAW, Mich., Nov. 13.— Utilization of casing- 
head gas now largely wasted in the Walker and Wyo- 
ming fields of Kent County is contemplated through 
construction of a $100,000 gas pipe line. The project 
was approved last week by the Michigan Public Serv- 
ice Commission. 

The proposed line for West Michigan Consumers Co., 
supplier of industrial plants in the Muskegon area, 
would bring the casing-head gas to the terminal of the 
company’s present line, which taps Muskegon County’s 
Ravenna field. It is estimated half the gas now wasted 
could be utilized, the rest stored at Ravenna. The plan 
provides for a drying plant and the eventuality of sup- 
plying natural gas for the city of Grand Haven. 

One new gas well was completed in Clare County’s 
Lincoln Township last week, along with completion of 
18 oil wells which added 7,200 bbl. to the state’s daily 
potential production. Fourteen other oil tests were 
abandoned as dry holes and there also was a gas-test 
failure. 


Walker Pool Leads 


Bulk of the new production was in the proven Walk- 
er field and its Ottawa County extension, although a 
few failures in the area indicated that the limits of the 
currently most prolific Michigan field are being defi- 
nitely established. 

Two of the eight Walker completions were dry holes 
while the new oil wells ranged from 1,200 bbl. down to 
4 bbl. per day. Best well was Basin Oil Co.’s No. 3 
Wildeboer in Section 31, its 1,200-bbl. potential being 
equaled by Gulf Refining Co. producing division’s No. 
1 Marquette-State, in Section 29, Redding Township, 
Clare County. 

Smith Petroleum Co. got a 600-bbl. well in Walker’s 
Section 33, while in adjacent Wyoming Township there 
were two new oil wells and a dry hole, one of the 
wells, the Lamar Oil Co.’s No. 4 Grand Rapids Gravel 
Co., having initial after-acid potential of 700 bbl. per 
day. However, there was a rapid decline in productiv- 
ity after 2 or 3 days. 

Ottawa’s Tallmadge area was further developed with 
good results as Edward B. Strom and Twin Drilling 
Co. each completed a well in Section 25, getting after- 
acid potential of 960 bbl. in each case. 


Isabella's Revival 


What amounts to a mild boom for a Central Michi- 
gan area is occurring in Isabella County, where Tur- 
ner Petroleum Co. completed No. 1 Dennis in Section 
28 for 235 bbl. a day after an acid treatment. Another 
test in the township was being tested and four other 
drilling projects were at various stages. The Dennis 
well is a southwest offset to the Wise pool discovery 
well. 

Pure Oil Co., which completed a small well in Red- 
ding of Clare, suffered a fire loss on its State-Sparrow 
lease, a battery of storage tanks and a treating tank 
being razed, damage amounting to about $6,000. Five 
tanks and 700 bbl. of oil were destroyed. 

Allegan County activity added four oil wells to the 
area while two tests were abandoned. Three of the 
wells are in Salem, the other in Overisel Township 
Van Buren County continued its decline as failures 
were recorded in Bangor and Columbia townships. 

Wildcatting appeared rather dull in Central Michi- 
gan and there were scattered failures during the week. 
A test was abandoned in Winterfield Township, Clare 
County, in Portage of Kalamazoo, in Caledonia of 
Kent, in Jamestown of Ottawa. However, prospecting 
interest continues with numerous new locations includ- 
ed in the weekly drilling-permit list. The state Con- 
servation Department issued franchises for 28 tests in 
13 counties. While 11 of the number were for Kent 
County, the list showed tests scheduled for all sections 
of the Lower Peninsula. 
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New Pipe Line 
Gas Wasted in Kent County 


Following is a summary of completions: 


Allegan County 

Allegan Township (2n-13w)—Vahue & Wray’s No. 1 
Eugene C. Smith, SE NW SW Section 11, dry and aban- 
doned at 1,507 ft. 

Hopkins County (3n-12w)—Bell & Marks, Inc.’s No. 
1-B Parmalee estate, NE SE SE Section 22, a dry hole, 
abandoned at 1,651 ft. 

Overisel Township (4n-14w)—E. P. Wyman, trustee’s 
No. 1 Albert Vander Poppen, NW NW SE Section 27, 
rated 150 bbl. a day, naturally, being completed at a 
depth of 1,475 ft. 

Salem Township (4n-13w)—Voorhees Drilling Co.’s 
No. 3 Loew, NW SE SW Section 3, failed to produce. 
and was abandoned at a total depth of 1,685 ft. Salem 
Gas & Oil Co.’s No. 3 John and Lucreta Gaca, SE NW 
SW Section 14, rated at 240 bbl. a day after acid treat- 
ment, total depth 1,594 ft. Michigan Devonian Petro- 
leum Co.’s No. 3 Lawrence R. Green, NE SW SE Sec- 
tion 15, completed at 1,571 ft., rated 350 bbl. a day 
after an acid treatment. Gulf Refining Co. producing 
division’s No. 2 Zerfas, SE SE NE Section 15, complet- 
ed at 1,593 ft., 58 bbl. a day, after acidizing. 


Arenac County 


Lincoln Township (18n-4e)—Chief Oil & Gas Co.’s 
No. 1 Peter Koelsch, NW NW NW Section 16, was 
abandoned at 2,923 ft. 


Clare County 


Lincoln Township (18n-5w)—Producing 10,900,000 cu. 
ft. of gas a day, American Production Co.’s No. 2 Ann 
Arbor Railroad Co., C SW% Section 21, was completed 
at total depth of 1,516 ft. 

Redding Township (19n-6w)—Gulf Refining Co. pro- 
ducing division’s No. 1 Marquette-State, C S% SE NE 
Section 29, was good for 1,200 bbl. at a total depth of 
3,859 ft., for the best well of the week. Pure Oil Co.’s 
No. 1 William Kubat, SW SW NE Section 27, rated 
only 29 bbl. after an acid treatment, its completion 
depth being 3,897% ft. 

Winterfield Township (20n-6w)—Sun Oil Co.’s No. 1 
Frank C. Davis, C S% NE SE Section 16, a wildcat 
test, was abandoned as a dry hole at 3,908 ft. 


Clinton County 


Dewitt Township (5n-2w)—Clinton Petroleum Co.’s 
No. 1 William Loesch, SE SW SW Section 18, was a 
wildcat failure; drilling halted at a depth of 2,925 ft. 


Isabella County 


Wise Township (16n-3w)— Turner Petroleum Co.’s 
No. 1 C. Dennis, NW SE NW Section 28, completed at 
3,705% ft., was good for 235 bbl. a day after an acid 
treatment. 


Kalamazoo County 


Portage Township (3s-1lw)—M. Bliss Keeler’s No. 1 
Blanchard wildcat, SW NW SW Section 31, a dry hole, 
was abandoned at 1,290 ft. It was a wildcat test. 


Kent County 


Caledonia Township (5n-10w)—Another peg in the 
defining of the Kent County oil field developed in the 
failure of the James J. McGerry, Inc.’s No. 1 George 
Welton, NW SW NW Section 36, abandoned as a dry 
hole at a depth of 2,016 ft. 

Walker Township (6n-12w)—Smith Petroleum Co. 
and others’ No. 10 William H. Gilbert estate, NE NW 
NE Section 10, was completed as a small producer, 
after-acid yield being 24 bbl. a day, completion depth 
being 1,773 ft. 

Walker Township (7n-12w)—One of the seven Walk- 


Will Utilize 


er Township completions was a dry hole, the failure 
being Gordon Oil Co.’s No. 1 Thomas F. Molloy, SW 
NW SW Section 28, which was abandoned at 1,925 ft. 
Robert Alan Crude Oils’ No. 1 H. G. Stanton and others, 
SE SE SE Section 19, was completed with trivial re- 
sults, after-acid production being but 4 bbl. a day at 
1,940 ft. Fisher & McCall Oil & Gas Co. and others’ 
No. 1 Lincoln Lawns, SE SE SW Section 20, did 100 
bbl. a day after acid, being completed at a depth of 
1,904 ft. Louis Rose’s No. 3 Linacre and others, SE 
SW SE Section 29, rated 200 bbl. after acid at 1,895 
ft. Basin Oil Co. and others’ No. 4 Wildeboer, NW NE 
NW Section 31, completed at 1,859 ft., had initial after- 
acid potential of 1,200 bbl. Two Smith Petroleum Co. 
completions also were recorded, No. 2 J. H. Cudahy 
and others, SE SE NW Section 33, having initial of 
600 bbl. natural flow, at 1,847 ft., while No. 2 Grand 
Rapids Plaster Co.. SE SE NW Section 34, completed 
at 1,940 ft., rated but 35 bbl. after acid treatment. 

Wyoming Township (6n-12w)—Lamar Oil Co.’s No. 
4 Grand Rapids Gravel Co., NE SE SW Section 4, com- 
pleted at 1,793 ft., got after-acid potential of 700 bbl. 
a day, but production dropped rapidly after 2 days. 
Fisher & McCall Oil & Gas, Inc., and others’ No. 1 John 
Klaver, C E% NW NE Section 23, acidized, did 50 bbl. 
a day at 1,916 ft., while Clapsaddle, Harris & Fulton’s 
No. 1 Louis Klammen, NE NW NW Section 24, was a 
dry hole, abandoned at 1,971 ft. 


Montcalm County 


Home Township (12n-6w)—Belvidere Oil Co.’s No. 3 
Charles Mann and others, C NE% Section 26, failed as 
a gas test, being abandoned at 1,316 ft. 


Ottawa County 


Jamestown Township (5n-13w)—Dry at 1,712 ft., 
Vester Leonard Oil Co., Inc., abandoned No. 1 Margaret 
H. Strick, SW NW SE Section 29. 

Tallmadge Township (7n-13w)—There were two com- 
pletions each having after-acid initial of 960 bbl. a day. 
The wells are Edward B. Strom’s No. 3 Park Associa- 
tion, SW SE NE Section 25, and Twin Drilling Co.’s 
No. 3 Park Association, SW NE NE Section 25. 


Tuscola County 


Wisner Township (14n-7e)—Smith Petroleum Co.’s 
No. 1 Daniel McLaren, C E% NW SE Section 22, was 
abandoned as a dry hole at 3,512 ft. 


Van Buren County 


Bangor Township (2s-16w)—Bridger Basin Oil Corp.’s 
No. 4 Ulrath, SE NE NW Section 28, was abandoned 
at 1,006% ft. as a dry hole. 

Columbia Township (l1s-15w)—R. H. Grant’s No. 1 
Charles Dean, NE SW SW Section 12, was dry and 
abandoned at 1,207 ft. 





e- 


Eastern Fields 


(Continued from Page 246) 
district; at 2,663 ft. in No. 4859 C. H. Sisson, Foca dis- 
trict, and at 1,418 ft. in No. 4861 C. C. Fisher. 

In Poca district Alpha Gas Co. is drilling at 1,700 ft. 
in No. 2 J. W. Legg; West Virginia Gas Corp. drilling 
at 1,910 ft. on the P. B. Garnes land; Libby, Owens & 
Libby gas department at 4,515 ft. in No. 558 John P. 
Toney and others, in Washington district. 

In Elk district Linden Drilling Co. is drilling at 100 
ft. in the S. D. Robinson test. In Louden district Co- 
lumbian Carbon Co. is down 1,860 ft. in No. 4 Camp- 
bells Creek Coal Co. ; 

In Wood County United Carbon Co. is drilling at 
1,200 ft. in the test on the J: K. Grimm and others 
farm, in Steel district. 


THE OIL AND GAS JOURNAL 





7 












































SUMMAR 
Y OF ALL FIELDS 8 
Eastern Comp. arton 
plage SE mp a en Butler 2... 12 3625 4 0 
Central. Ohio." || 1 rd 29 71 eee le ae so oe 6 23. Gre 
3 i a = 403 “ ‘ poets pees | 0 0 Oo . 10 Hille mp * 17 940 0 
on. Kertucky | TE e Pe ht ee 
East. x ynorne eal : * 4,308 15 4 eh ..» 8 2,050 : o 1 i Hunt Divan : 2 a S aS 9 South Clar 
Michigan ucky .. 20 737 25° 3 Douglas Soe 0 Fy 0 2 14 nt age 127 O 2 0 1 a 
Illinois ‘a7 ieee ee te mee te oe ce sa 1 Ss ¢ 3.3 fo . 2 325 0 
Kansas 1 Ue foe oe Ellsworth @ 7,200 0 oc 8 2088 Is eee Gee ae ae . hee sl ed 0 0 2 
“aan 100 aeaee 76. 3 Franklin ee 771 0 O 4 17 mee ope 1 4 2 0 0 ; Sun ... 0 oO 8 1 0 
Ea weit 3 ame ioe 46 8 Seen... 2 eS 3 a ES Ta eet gs Tomoconnor. ae ae See | dee 
‘exas a 79,492 < Sarhechan.. 1 0 usk 78 0 1 3 5 ria 3 , 0 O 
Texas Panh ’ 206 153; 80 7 erson 0 444 0 O 5 se. Gaateme 11 #5 ee Volpe 1 ae 0 2 
East Te andle 49 (050 17 O Johnson ioe oe Meee 2 an ee 2 Wade 0 9 0 0 
Fast Cont, Texas. 24 aia "2 10 Lyon 28s bee aa 0 2 0 0 2 Wain ere. 1 9 0 9 1 0 
i. Texas b 1,480 2 9 Marion... Spiess 0 Men 
ure See nee” 40n 270 13 3 Marion o: ee Be: ee eee Upshur .--: 3 ey a ae ae ee 1 9 0 o 
SW eens est Texas 103 24,414 = 1 McPherson Se - eh See Pes nae... 1 ee, ae ee , = a Se Ee ae te he: 
rkansa . 179 ‘ 4 betes 1 T —_— 0 Oo oboroski ._ 00 1 
Lf ig RE ES Ree eae ee no BER FTES i a a 
. oe 2,988 2 56 wiht 39 0 
ers, Gulf Coast Ga ee 5,365 14 Pratt 0 0 0 ee eee | 11 3 Tt. O 9 56 
ppi . 5 29,393 7 Reno ore 0 Oo Differen ar 20 44 . Oct. 1791 rarbgae dipha 
re- Missouri tae 5 2'0 26 0 Ri a 0 0 2 1 ce “10 ) 762 PP a BRI A Ttl. Sept. .16 4,163 59 11 ques 
Montana veveee 10 045 3 0 CO wrt eeee 19 ee ORS o 2 44°@...3 . 165 12,262 42 30 195 
cath wyoming phe a 11 Pe 3 3 a 2 — - 0 a al - TEXAS “PANHAND 12 Difference. 14 1.901 i * 35 164 
Ss } nm ss; 22 465 8 62 Russell. 0 ’ 7 ms — 
100 Colorado _ 61 28 il Soe Ho on 2h niet 3 0 Se armetrong Comp.Prod.Dry G us TEXAS a ee 
1 of Total O teens 3 0 ; 3 — tord éP . 2 : 4 14 44 Cottle oy 3) aeer 1 *0 a ha Field GULF COAS 
soars e ,073 eld— 
SE Total Seek. sor 525,411 570 205 Woodson. : ae 0 4 2 5 Mowe Smith . ° ° 0 3 ° 8 Aldi scare es yen = a) aed | Gas % Dig 
895 ae | ae 524,158 486 235 oe Th ee GE on el ®t ee. : Allen’ 1 a . 
NE a han a oe Pe a BO A ee Oe ages 0 0 1 Anahuac 0 ae ES as Se. 
253 84 30 Ttl, Oct. 100 29.820 22 3 55 2 Hutchinson — 0 4 [32 ooo 3 1,193 0 BS ae 
fter- Rigs and W . Sept. .131 44, 20 22 3 55 221 Lipscom m .18 6,531 o- 9 4 Bammel 1 267 ” ah, ae 
Co. ; oe Sas Differ Sees te oe SR oe oe Se ee ey Se Barbers Hill) 0 Deen 
lahy ao metbersciges Rigs Drig. Tul ence. 31 14,501 5 13 24 52 Bee 0 0 0 0 9 1 Bite Ride a a 0 1 
1 Cent Pee 416 492 Ree Sa 52 Pot 0 °° 2 Bolin e 0 0 SI, ee | 
roe Salen me TS ow eee Ee 6 Owe 2 an 
and Western Kentucky” ; 135 169 ae Comp. Prod. > Sherman 0 0 0 ; st Point ’ 0 0 : 0 0 
eted Eastern K ee 3 81 Brew a 5 4 ry Gas Rgs. Wheeler .. 0 0 6.0 1 Chgcolate 0 0 e.g 
Michigan entucky .... 10 79  §g1 Coch ster .. 0 674. 0:9 > Dig. a ae Be aS Re Bayou ee Ope 
: Michigan ...:...+... - 10 25 35 Goctean 0 9 9 0 o 4 Tt. Oct — be i FS, Be, Oe gig % 
No. Wie er 57 72 +234 + «®£;>(Cran 0 2 Ttl. Sept. 49 14,122 — oe eee Clear Lake 0 Oo 0 2 
com a sete eee 55 Roof 452 Crockett 8 6,769 4 0 0 $ . pt. . 44 12,049 s ss 29 92 Clinton 5 519 4 ° 1 0 
é vorth pee Syed a> tt 276 «C a 0 iff ar Fad 0 8 nroe .. 0 2 
bbl. West Central Texas. . 133 318 «858 Nn Sa 323 9 0 91 sates ei MaRS) OMe 58 Cotton Lake. + 380 1 09 0 0 
la }exas Panhandle .___. 45 56 Ector 0 Bt) Ener 6 ae 0 
ys. East Texas ones 29 268 313 Gaines 54 57,698 0 Oo 0 ; SOUTHWEST Dickinson . 310 0 4 0 oO 
John Hast Central Texas |. 16 92 121 Hockle 9 4,675 1 0 12 57 Fielda— C TEXAS Esperson 2 72 #0 O Sig 
bbl. East Texas er Oe ee 4 a a 2317 0 0 0 17 yng ee os want ~ ae ieee ear ae Fairban [a a 0 2 
1on's Gulf Coast, Texas <\.. 20 125 pepe 2855 § 0 0 4 Altre Duce 3 0 12 os Francitas 1149 8 9 9 i 
: Arkan OP: Fe... 5 145 bL “a 1 9 9 4 Alfred |... 50 4 riendswood. 140 3 
as a = Sas oe oving 0 0 2 Ante Vues. 0 3 0 G ood 9 0 0 
North Louisiane 27 195 225 Lynn 0 0 oe as. ta Vista 0 OO o 3 garw 4505 0 0 0 1 
Gulf a ; 26 M Tee o 0 0 Angelita 0 0 o 0 ae. 8 0 Sa 
el ne Louisiana. ~ 43 * — 0 4 0 0 4 4 Ben Bolt 0 0 : . eee. : Hastings 3 610 4 . 0 1 
Missourl arent a 13 147 Pecos van 2 0 . 9 0 : Bemavsies : a 0 > 4 1 High sland ; 1,610 a 4 3 
seorgia 5 18 eagan 4,939 g's = era 1 0 1 3 es 1 0 Oo 
0. 3 ere : ee eet 2 9 8 of Bidisiana’ 9 8 8 8 8 teamuecw 9 38 8 if 
am New "Mexico 1 af ah Sehlecher "9 5 2 0 8 t Blas Uribe ee ae ae a ae Liberty. 8 = 0 0 5 
i 24 138 in Shen ae . 0 0 0 0 1 Bruni ribe 0 +4 1 0 0 ; pons A ay 1 0 0 0 0 1 
Colorado ............ ae 62 Stonewall” 813 0 0 9 1 Buchanan’. 9 9 9 9 0 1 Manvel ke 6 855 ae OM Ey 
lowa 0 33 33~«CTerreili 1 0 e 24 ampana .. i? eee Be can... Ue ie. 8 5 
| Alabama ae et ong: EE ok: See Carolina. ex | oe Martha... 1 315 0 0 eat 
 * Nebraska 0 2 2 Upton . 0 «OO oC: te ro Hill .. 0 0 #«O 1 0 Mm rkham 1 11 eS one 1 
South D 5 5. Ward 9 1,320 0 0 acon Lak 0 0 0 0 agnet fete | 3 
zaret akota 2 7 wi 3 ry 1 0 0 3 Calliham e 2 2 0 0 1 Mauritz 2 801 0 0 0 
Total O 0 1 : tome + 8 gtr : 0 1 os — aie 4 0 ; 4 1 0 pe Ocean 4 0 4 : 1 0 
ct. stein . , 
com- Total Sept. 721 3,366 4,087 a eet oe au Dri oe ii 4 Orchant ER eo Se ee 4 
: ees 66 4,087 Ttl. Oct a 16 62 C scoll 0 0 p ard 0 ee ee tae 
day. Diff es 3,170 3,809 Ttl . 206 153,050 — — i os olorado 0 0 lerce Jctn 0 0 3 
nnd erence om 3,808 | Sept.179 114,652 7 °° oe Cologne 4 380 0 ke ie Pickett Ridg H 009 0 1 3 
: , el Oe 196 278 Cena aT eee 0 61 268 anal «OB 1 2 3} 4 2 Saws e eS. 2 7 0 4 
a Count OKLAHOMA Pro srivonbel adie 16. 0 —a 8 a ee ee 0 Segno-- EP ge: pe Mee 
Caddo y— Comp.Prod.Dr CENTRAL AND Dunlay toe oe 618 0 4 eee Silsbee ... : 1566 0 0 o.* 
Canadian _ 8 4,093 y Gas Regs.Dig Count NORTH TEXA Escobas . > tee 0 31. Sour Lake 305 0 0 0 5 
Carter 0 0 0 3 17 Archer y— Comp.Prod.D gs =. White Pt. 17 «#0 0 i & China ee, a ee 
Choctaw 4 238 2 0 0 1. Brown ..... 82 18,046 7 Gas Res.Dle. 7 Placedo ie 1,795 0 4 0 2 §- Cotton Lie Se a ce 4 0 
sa Cleveland. 0 8 0 9 9 10 Callahan i ger 8 0 8 Fitzsimmons 2 120 9 0 a i : 
hy shen ie 0 7 G ‘ 0 0 on Se 0 0 
, Was — 0 0 0 0 0 3 Clay --. 99 68 0 0 2 ovt. Wells. 0 O 0 2. Spanish Cam 0 O 4 
oe i Siti] See gs PPT em | bd | ee oP ESSE 
rarf 1 om ae 0 : er 
Gare 1 Ls ; 0 6 ah a ogg -. 10 206 4 ae ; — ; 277 +O 4 0 1. Zhompson ; 730 O : z 1 
Grady 0 tee * a. a> 8 Fee la 20 5,009 2 0 1 4 Kal ‘Lee i 374 0 O 0.2 Texana ° 2903 0 0 2 
orp.’ oe es wee te Denton <2 8 8 8 Re Kelsey <1.) 4 381 0 8 1 4 Turtle Bay > 1 yo 8 8 OF 
’s reer 0 O 8 rath ... 0 1 0 Oo e Bay. 1 0 1 
iloned ughes : 0 1 4 0 1 eter a ; 0 4 : 0 2 pag ; a 4 : ~~ Vieck 0 br 0 Oo 0 
Jaekson ‘ aa. oe = amilton eet aR 6 ok Dee ste 0 ae See 2 ow: eaumont 0 S16 4 
e — : 193 2 0 3 4 oe 4 0 0 0 1 8 La Gloria 0 4 0 0 0 0 Ww. a 5 1 Pe 0 0 0 ; 
No. 1 Say casas +4 9 Re ie 19 — 1 0 2 0 ; 1 7 aes eR 3 292 : 0 O 4 withe peieie 2 423 4 9 0 7 
r and Kiowa. er 0 0 . ae 5 yo Sar ga eo 0 0 ; 0 :@.% poy ee , . oe = 3 0 3 Miscellaneous 4 418 O 1 4 2 
Lincoln 3 sm 0 0 1. dohnson os ae BCG 7 2. Bd I Olmos 0 301 0 0 o 0 pth Re cae es 4 
ae cere he OE Pe dh t Rg. Ee EGR u 
ove 1%. .1 6 Is 865 6 :: thane 2 0 Oo . Sept. 128 25. 16 4 20 125 
Mars 0 0 0 Mont 1 0 ee undell .. 192 0 eae pital 25,435 25 125 
Meintosh 0 0 0 0 0 ; Palo aque. 3 1,800 1 9 0 4 Magnolia needs eer 5.” Rene! ; 4 4 Difference 25 1.021 9 eae 102 
Noble 0 3 ker 10 7 : ZO eine 5 233 
Okfuskee 1 0 ; Li cigits Shackelford . 0 0 4 1 O::9 MeCampbell ; 4 ou 6 ~% co 4 23 
Oklahoma 3 361 1 0 0 4 ‘Tarrant + 20 14.468 5 tae MeFeddin’ 4 8 0 0 1 f ASTAL LOUISIAN 
sage 7 ee on ge 1 4. JDarrant 3 2168 0 O 2 14 Mir addin... 1 1 oe eee 6 Fielda— C A 
a dis- Pawnee 38 4 Sa 0 OO 0 6 ando 45 0 0 1 Abbeville omp.Prod.Dry G 
Payne ; 71 #41 4 4 14 Throckmorton : 25 0 ° Bek aes ips oe Ug 0 1 Bancroft 1 4 OO Rgs.Dig. 
Pontotoc 237 1 1 190 Wichita . 0 0 : 2 ae nie Bock. 6 se Og eg eee sg Bateman Lak 3 576 1 0 2 
00 ft. Pottawatomié 18 $845 . 5. San 1 1978 18 0 92 43 Min view 9 9 9 0 8 5 Bay i 2 0 0 0 1 
seminole 345 3 17, Wise .....%. 081 3 2 1 0 lain 1 
illing Stenh 11 19 0 4 y aS, .. 3 Odem 0 0 2 ~ 0 
on ens 926 28 oung ... 0 Oo 11 < pee yraie ee Black B 0 Oo 
ue bs Tilman 7 "20 P@o Fy - 27 3,706 8 9 0 55 Piedra, De was sk 2. a 2. ey Beegcs 
hn P. LN 0 : 1 0 ; 1? a Oct. 244 79.492 sts aes _10 23 Piedra mee. es SO on 0 . 0 9 
wanoner 8 9 9 0 1 3 ' Sept. .196 88,963 80 7 103 553 pybintas .e:s of Ys 
t 100 Eastern 0 0 O . ; 9 Difference 48 9.471 9 38 86 202 Sincat . 0 : 4 Ser eee PR. na 0 5 o 2 
unties 1 ’ a 0 alkle 
a ee Aa Bade be a cask deat ae cas.” Rancho Soto, 1 “40 8 8 6 1 Creole. i aap 2 8 0 2 
. t _—_—_- : vse 
aa Re. Wie te a ee, Senet Reynolds. 8 843 9 G8 3 chareman "38 ws 8 8 1 I 
ae, 68 16 ene “899 1 
Difference 18. 00 29 4 35 281 aunty. CommmPees. Richard King 1 ae ee ee Se cen ng i 1 0 3 3 
ng at Pe gaye 8 ier Ber Soeeees : <: 2 103 re Gas Rgs.Dig Riversh de H 723 #0 O . : ae 1 275 9 0 3 
others ——— 2 35 Filis a ee 0 Rae 5 neon ..... 2  ¢."® 2 Dog Lak 1 682 0 ie 
KAN on Ve os 1 0 a BG So Sa o-~2 0 , Ree Pi Baton” 0 er 0 Od 
Chelny. Gloan SAS a ry 4 1 0 0 . — Flat 3 87 0 Oo 3 3 Rouge 0 o 1 
arber paar p.Prod.Dry Gas Rgs.D1 Franklin. eee 0 r 0 0 1 ae ulpat 3 153 0 0 2 1 Eola 10 2,582 1 0 
a-Dry Gas Res Dig. Freeston Cw sa eo ae cco. .s S : ee, 3 8 1 4 
AL N 1 Gra e 2 0 ee ta 1 5 0 0 3 Garden I 0 0 (Oo ae 
OVEMBER yom 1 2. 2.8 Bn a! $48 2 $2) a gly Qe Ba Bo oe 1 
17, 1939 S 8°2 speeee 17 Meadow . 15 0 2 
me... -% a Grand B 7,797 #1 
0 1 0 2 Gr av . 1 768 0 4 13 
so. aa and Lake. 2 360 ee | 3 
PAGE 249 




















Bayou .... 0 @ 20. 0. -0. a1 
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. Oct. 105 "29,393 26 O 23 124 
; Sept. . 80 17, 155 17 41 165 127 
Difference. 25 12,2388 9 1 8 3 


EAST TEXAS BORDER 
County— — wee x Gaara. om, 


Harrison ... F ° ° : Q 
Marion- 

oe. 288s. Si: OS 

Marion-Other 3 - e823 

Panola ..... Oe: 2 Basis ® 

Shelby ..... 0 a ee: St ee 

Ttl. Oct... 6 _, wee ae a 

Ttl. Sept.. 7 ese) a2 

1 1 1 1 


Difference 1 555 
*Gas production: Cass County, 20,000,- 





cu. ft. 
MISSOURI 

County— oe. Prod.Dry Gas Rgs.Dig. 
Adair ....... 0 ee BE 
Andrew Fy Cae BoB tk 
Bates ...... 4 : . 4 4 1 
Bollinger ... 1 
Buchanan 0 oe 6 Omi 4% 
Giinton 2 0 et WS, Ses Ss 
Daviess 0 G.7e @-.2 11 
DeKalb . 0 ae ee Se 2 
Harrison 1 Seek San, Pare, A 
Oe Siar tack 0 me. Se, oe See | 
Jackson 1 ee ee ae | 
en. t oes ee 

‘4 on 
Mercer .. 0 S48. 8 8, 2 
| Te 3 ae a ee EY 
A ganas 0 oe @.6@:46-.% 
Schuyler 1 S33 oe aaee 
Shelby ..... 1 | ee gi Be Sas 
St. rles 0 e. @ Oo a Se 
Ttl. Oct. . 10 RE PA 
Ttl. Sept... 8 O 2 2.2 
Difference. 2 a TN ee 


NORTH LOUISIANA 
i al —_ a“ es Gas*Rgs. Dig; 
Bossier . 0 


1 2 

Caddo- 
Rodessa .. 2 4245 0 0 90 1 
ddo-Other. 24 2,535 7 0 7 14 
Caldwell ... 1 eee eee, See eee | 
Catahi ow OP Bint 2h 
Claiborne .. 1 2 Be Bis 
De Soto .... 0 Re OR Beek 
rae ee eee RS 
are 1 es ee ee ee 
Salle .... 4 ea AA ae 
Morehouse . 2 eS. 2 OO: 2 
Natchitoches. 0 66-20-22: © 
Sabine ..... 3 . os Se ae See 
Re sg ty 0 A, dee, ee Sa 
ee Se 5 | eote See See ay 
Webster a en ee ee a Se 
. Oct... 49 5365 14 7 26 43 
Ttl. Sept.. 42 3,210 13 11 21 42 
Difference 7 2,155 1 4 5 1 


*Gas production: ay eg ot 
co ,000 cu. ft.; Union Parish, 8. 
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Quachita 1 0 1 0 2 1 
0 7.6 2 
Saline ..... 0 0 @..E. € 
Sevier ..... 0 0 0 0 1 0 
a ae 5 770 4 0 2 5 
RM cae oS. 0 Se: 6-233 
Ttl. Oct... 18 6,430 9 0 27 26 
Ttl. Sept. : 21 7,235 + 1.22 327 
Difference 3 0 a eee 
MISSISSIPPI 
County— Comp. Prod. Dry Gas Rgs.Dlg. 
Copiah ..... 0 oo. . 2 ee 
Harrison 0 | es, Me ae Pa 
| Se 2 0 2 0 1 2 
Issequena 0 S28. eo @ 1 
Itawamba .. 0 2 @ 1 0 
Kemper ... 0 e 2: OSes 
— ge 0 1 aes Sa 
anes 0 0 0 0 i] 1 
. (are 0 0 0 0 0 1 
Prentiss a 0 0 0 1 0 
Sim n 0 0 0 0 0 1 
Wilkinson 0 oe "ere 1 
ES ae 2 2,045 0 0 3 2 
Ttl. Oct... 5 2045 3 0 6 12 
Ttl. Sept. . 1 im -@...2:8... 
Difference 4 1,860 3 0 1 2 
ALABAMA 


County— Cane. aes. Dr Gum s.D1 
Barbour ... 3 - a 


Choctaw o ° 0 ° 0 i 
Houston 0 ©. 6. 4 ae 
Lawrence .. 0 S <8. eo ee oe 
Washington. 0 a ek Ra 1 

Ttl. Oct... 0 6 6 8 a 


ROCKY MOUNTAIN AREA 


New Mexico 
County— Cometaed Dey Gas Rgs.Dig. 








Chaves . 0 1 7 
Dona Ana 0 0 0 0 2 
(eee 28 13,614 2 0 8 57 
Grant ..... 0 eS: & 43 
SEE: 30 14,067 0 1 14 53 
See . a ie 1 
CS a ss 0 Ge 68 C23 
Bernalillo 0 © #8. @:.-.@5<2 
McKinley 0 o-8 . Go tS 
San Juan .. 3 ). aoe oe ee ie 
San Miguel 0 So.) .§.i28 2g 
Socorro .... 0 0 0 0 90 1 
Torrance ... 0 0 0 0 0 1 
Valencia 0 oe 4: e718 
Ttl. Oct. 61 28,001 3 1 24 138 
Ttl. Sept. . 43 17,734 4 2 17 144 
Difference. 18 10,267 1 1 ere 
Colorado 
County— Comp.Prod.Dry Gas Rgs.Dig. 
Adams ..... 0 S29 @48 1 
Archuleta . 0 el ae ee 
Boulder .... 0 ae ae, See, tes 
Fremont 0 a, Be Se eS 
Huerfano .. 3 So: 3-3 ee 
La Plata ... 0 S 2) 3. 2 
Las Animas 0 0 0 0 0 1 
Moffat ..... 0 oe “ome. ae 
MSS irk x's << 0 0 0 0 0 1 
Pueblo 0 . 8 & eS 
od Blanco 0 ee, Jae eee ee 
a oa A ae et ie 
oe 0 S26: i a ee 
Total Oct.. 3 3 OO 0 *33 
Total Sept. 2 130 0 0 2 4 
Difference ee et BER eee els, - 
*Eight idle wells suspended. 
Wyoming 


99 


County— Come. Prod.Dry Gas Rgs.Dl 
Albany... 

Big Horn .. 

Carbon .... 
Converse . 
Fremont . 
Hot Springs 
Natrona .... 
Niobrara 
. eee 
Sublette ... 
Sweetwater . 210 
Uinta ..... 0 
Weston 43 
Miscellaneous 0 0 


eoocoocoeoe: 


“ee 
28 


ALOK KHNOOOCOCOCH 
on 

onwoocococeoeoooow- 

coooorooceoc]oso 

ororooroooeooco: 
ss 

ODh bh CIOTIMNWOUMHWOT 





Total Oct. 10 2845 3 1 6 63 
Total. Sept. 19 13.459 7 1 3 
Difference 9 10,614 


*Thirteen idle wells suspended. 


Utah 


Comanes ary Gas Rgs.Dig. 
0 0 | ee 


ee ee | oes 


— 
o 
is) 
= 
° 


Total Oct... 

Total Sept... 0 S-c) - B2Se ae 
Difference. . 0 6.2 (2 ewe 
Montana 

County— Om Prod.Dry Gas Rgs.Dig. 
Blaine ..... ” 0 3 0 60 5 
Carbon t 2 +. 9 
Fergus ..... 0 eS 6. }: ero 
Glacier 4 oe. 2. > eae 
Liberty 0 ee ok: a a, 
Meagher 1 2} eee ee 





Petroleum 0 0 0. O40. 
Pondera 0 0... 0... ¢ Sra 
Teton ...... O00 (kes 
Toole =. 3. 4 80. O° 1 See FF 
Miscellaneous 0 o 0 S/S -e49 
Total Oct. 11 465 3 2 «1°47 
Total Sept. 10 281 2: 1 338 
Difference. 1 184 1 ae Bs Bi 





*Six idle wells suspended. 


EASTERN KENTUCKY 
County— tec ii .Prod.DryGas*Rgs.Dig. 








Knott ..;... MS BE Ses peta 
Magoffin ... 0 ee PRE ae 2 
eran y:... 4 ao ee a ee 
Floyd ...... o “ae a ae 
Powell 0 0. O84 sa we 
Lawrence 0 0 @& 2 sie Se 
haa Cae Set BS he, 
Wolfe ...... 0 i Sa gee Py: - 
ME oa 5s 0 a, Ti ee i 
1 pe 0 0 0 0 0 1 

Ttl. Oct. - 20 25 2 17 10° 23 
Ttl. Sept. . 24 79 2 18 11 38 
Difference. 4 Be 8.1 Soe 


*Total production for - wells listed, 
5,778,000 cu. ft. _ber day day 


WESTERN KENTUCKY 


County— Comp.Prod. - Gas ar he 








Breckinridge. 4 10 0 2 
Butier....... 3 24 0 ° 5 
Caldwell 0 0 } 9.28 rit 
Christian 0 a ee ee 
Daviess 16 357 7 1 0 31 
Hancock ... 7 15 «65 ee ee 
Henderson 3 170 1 0 1 3 
Hopk: oe. G2)" ARs 
Livingston ek 0: £2.40 48 
a aes. Oe °° 0 8: eG 
McLean 3 62 1 So eae 
Meade ..... 0 oe. 8 .* cee 
A a 12 99 4 1 1 14 
..* Fae 0 0.6 @ Cre 
Upiom . 3G... 1 0 2 02029 
Webster ... 2 0 2 0 0 1 

Ttl. Oct. . 51 737 2 3 2:38 

Ttl. Sept. . 33 821 17 1: Oe? 

Difference. 18 oS 8. 32-7228 


ILLINOIS 
County— Comp.Prod.Dry Gas Rgs.Dig. 
Adams ..... 


oooo 
n 
Com Coe 
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ROS ONPOCOMOOWOOOSCOOHPOCOCOMUCOFSCOFOCOSOrFOrFSOCOCOCOOFrCOORrCOoOOoOOSOS 


27,4 
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ee 
Jas vee 
Jeffe pesan. 
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Johnson 
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Livingston 
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Marion 
Massac ..... 
McDonough 
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Monroe ... 
Montgomery. 
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Brora mwMH rH conmOHm mero Comm COR 
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25,98 
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374 74,263 76 3 57 395 
Ttl. Sept. 314 75,046 54 


Difference 60 783 22 
INDIANA 
County— Comp.FrrhD 
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re 0 Sie. 1 
See 1 a4 2.) BO 8 
Posey ...... 5 oro, a 2S 12 
Spencer . 4 Be Gece O99 
St. Joseph .. 1 Sr. ee 0 
Sullivan 2 eae ae. |g 
Vanderburgh. 4 ee ee SE RT 

arrick 1 0 1 ee eae 

Whitley 0 «ee ae eae Te | 

tur 1 e: @u2 3. 1 
yee 0 a oe ee ee 

Randolph 0 ee ey ee Ga | 
Wigo...... 1 ee ee: B 
Ttl. Oct. 46 4308 15 5 8 73 
Ttl. Sept 43 6,433 17 2 11 6 
Difference. 3 2125 2 3 3 7 

NEBRASKA 

County— Comp.Prod. a | Gas Rgs.Dlg. 
eo ras 0 0 oe . 
Dakota 0 S.-O 6.9 -1 
Dawes 0 -. ecreecee, 0 
Fillmore 0 O. 0-7 @..9 1 

“Saar 0 OS. Bite 8s 1 
Richardson . 0 | ee, Se 1 1 
Scotts Bluff. 0 o.--oe ee 2 

Ttl. Oct. . O , ae ee Ee Be 

Ttl. Sept. . 0 ae on. 6 

Difference. 0 oo Oe... 1 

IOWA 

County-— Cony Prod. oS ae nm. Dig. 
Fremont ... 

Guthrie ° 9 ° ° i 
Td. Oct. . 0 eo +e 2 
Ttl. Sept, . 0 ae, co, ee 
Difference. 0 e-3°> 8:8 0 

MICHIGAN 

Field— Comp. — Dry Gas Rgs.Dlg. 
Adams ..... 0 wie, Se Se 
Austin Sse ic ae . 0 Oo :. © 
Bangor ..... 3 ee mere: «3 
Bloomingdale 2 75 1 0 0 3 
Broomfield . 0 eae eee oe | 
Clayton .... 2 See a a SD 
Columbia .. 2 150 1 os .2 8 
Deerfield . 1 Se: 2 3-3 6 
Edmore .... 1 0 #«O 1 0 2 
Freeman ... 13 10,232 2 3 6 8 
Grand Rapids 42 21,949 2 0 16 48 
Hemlock ... 0 eee ! 
Hopkinsburg 0 ae BE eee ae | 
Loomis ..... 1 437 0 0 4 3 
Monterey . 0 0 0 0 1 0 
Mount Pleas- 

ALES Sa 1 50 0 0 0 1 
New Haven. 1 225 0 0 —- 2 
New Salem . 6 1,855 0 0 - ee 
Overisel .... 0 ee ee OA Mage 
RR aaa 0 . 2 aa 2 
Porter ...... 0 ae oe aS ee 
SE. Columbia 2 210 e.2 9 1 4 
SE. Grand 

Rapids 2 aa ee: 7 
Salem ...... 4 on 8: 8a 4 
Sherman ... 0 SS ak fa ee! 
Trowbridge. 0 S:  o-a- «2 
West Branch 0 = B38 4 
Winegars 0 eS a ae  ' 
Wisner .. 0 a aa S 
Zeeland .. 1 ie | ae: A 
Winfield oe a. e- «6 
Wildcat .... 44 60 42 0 16 48 

Ttl. Oct. ..128 36,736 50 6 62 172 

Ttl. Sept. .127 34,440 54 5 24 160 

Difference 1 | 2,206 4 1 38 12 


EASTERN FIELDS 





Field— Comp.Prod.Dry Gas Rgs.Dlg. 
Allegany . 88 103 0 O @F 42 
Bradford .. .202 267-0 @ 18 98 
Middle dist. . 10 Rik: cies: ame oe 8 
Butler-Arm- 

strong .. 9 21 2 1 2 7 
Northern gas 

fields .... 11 oe See ere 
S.W. Penna.. 28 3%: 6.17 :...9 47 
S.E. Ohio .. 36 196 13 9 11 46 
Ww. Virginia . 50 566 6 36 20 151 

Ttl. Oct. .434 1,230 29 71 76 416 

Ttl. Sept. .442 1,031 35 87 85 438 

Difference. 8 199 6 16 9 22 





DRILLING PERMITS ISSUED 


Licenses were issued by the Alberta 
Conservation Board for two new wells in 
the Lloydminster field. They will be 
Shaw Petroleums’ No. 4, LSD 9, Sec- 
tion 26-49-lw4, and Lloyd-Win’s No. 1, 
LSD 5, Section 24-49-1w4. 

In NW% Section 14-49-1w4, Triangle’s 
No. 3 is below 293 ft. Highwood-Sarcee 
Oll Co.’s No. 1, LSD 1, Section 36-47- 
2w4, is below 990 ft. 

The Standard of British Columbia 
test, C.P.R. Princess’ No. 1, LSD 13, 
Section 22-20-12w4,. is below 3,175 ft. 
and engaged in coring. The Anaconda 
Oil Co.’s No. 1, LSD 15, Section 9-22- 
12w4, is below 3,465 ft. after getting the 
Madison at 3,209 ft. 
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s Traders Oil, No. 2 Center, Montebello, Los Angeles .2- 2-12 7,398 O.S. drig. 
r t 7 United Mont. Oil, No. 1 Lot, Montebello, Los Ange. 11- 2-12 7,666 completing 
United Mont. Oil, No. 2 Lot, Montebello, Los Ange. 11- 2-12 7,650 completing 
rT J I United Mont. Oil, No. 3 Lot, Montebello, Los Ange. 11- 2-12 7,435 OS. drig. 
a" Z Wood-Callahan Oil, No. 1 Thill, Montebello, Los A. 11- 2-12 7,435 OS. drig. 
Wood-Callahan Oil, No. 2 Todd, Montebello, Los An. 2- 2-12 3,007 sd. sh. drig. 
IMPORTANT WELLS AND SOUTHERN CALIFORNIA WILDCATS York Oil, No. 1 Long, Montebello, Los Angeles.... 3- 2-12 7,655 flow 601 b.d 
York Oil, No. 6 Mulholland, Montebello, Los Ange. 2- 2-12 7,630 completing 
Company, well, location, and county— S.T.R. Depth Status— Allied Pet. Corp., No. 34 Signal, Long Beach, L. A. 30-412 928 sd. sh. drig 
General Pet. Corp., No, 15 Poggi, Torrance, Los A. 30- 4-13 5,183 will P.B. Dormax Oil, No. 1 Signal, Long Beach, Los Angeles 30- 4-12 9,896 cleaning out 
Union Oil, No. 74 Callender, Dominguez, Los Ang. 29- 3-13 2,965 sd. sh. drig Richfield Oil Corp., No. 8-B City, Long Beach, L. A. 29- 4-12 4,175 cmtd. 4,171 
Shell Oil, No. 100 Reyes, Dominguez, Los Angeles.. 33- 3-13 6,290 O.S. drig. El Hondo Pet., No. 1 Venago, Long Beach, Los An. 24- 4-13 9,496 sd. sh. drig. 
Havenstrite, R. E., No. 1 Larronde, Doming., L. A. 32- 3-13 4,477 sd. sh. drig. Rolling Hills Pet., No. 1 Weston, Palos Verd., L. A. 27- 4-14 6,560 hd. sh. drig 
Union Oil, No. 35 Rosecrans, Rosecrans, Los Ange. 19- 3-13 7,627 O.S. drig. Union Oil, No. 24 Chapman, Richfield, Los Angeles 29- 3- 9 4,852 will redrill 
Barnsdall Oil, No. 1 Santa Fe, Rosecrans, Los An. 20- 3-13 3,865 sd. sh. drig Sonwell Oil, No. 1 Anaheim, East Coyote, Orange.. 13- 3-10 3,384 pmp. 75 b.d 
Univer. Cons’d. Oil, No, 18 Trust, Rosecrans, L. A. 18- 3-13 6,090 sd. sh. drig Union Oil, No. 21 Hole, East Coyote, Orange...... 22- 3-10 4,673 OS. drig. 
Casa Grande Oil, No. 1 Lopez, San Fernando, L. A. 1- 2-15 2,140 cmtd. 2,100 Master Pet., No. 1 Wright, East Coyote, Orange... 19- 3-9 4,160 cleaning out 
Tide Water A. O., No. 12 Porter, Aliso Can., L. A. 27- 3-16 4,769 OS. drig. Southwest Expl., No. 21 State, Huntington B., Or. 10- 6-11 4,188 sd. sh. drig. 
Tide Water A. O., No. 11 Fernando, Aliso C., L. A. 27- 3-16 5,175 flow 860 b.d Southwest Expl., No. 24 State, Huntington B., Or. 10- 6-11 982 sd. sh. drig. 
Tamas Oil, No. 1 Perkins, Newhall, Los Angeles.. 14- 3-16 2,660 sd. sh. drig Owen, W. D., No. 1 Montgomery, Hunting. B., Or. 36- 5-11 3,904 sd. sh. drig. 
Barnsdall Oil, No. 8 R.S.F., Newhall, Los Angeles 27-417 4,593 sd. sh. drig. Petremont Oil, No. 2 Burton, Huntington B., Oran. 36- 5-11 4,470 swhg. 
Bernstein, Simon, No. 12 Harbor, Wilmington, L. A. 35- 4-13 3,416 sd. sh. drig. Alabama Oil, No. 1 Rochester, Huntington B., Oran. 2- 6-11 2,792 sd. sh. drig. 
Brookline Oil, No. 1 Nix, Wilmington, Los Angeles 35- 4-138 3,665 pmp. 105 b.d. 
Dumm Bros. Pet., No. 3 Harbor, Wilmington, L. A. 35- 413 3,125 sd. sh. drig. IMPORTANT WELLS AND NORTHERN CALIFORNIA WILDCATS 
Interstate Inv., No. 2 Harbor, Wilmington, Los An. 35- 4-13 2,894 sd. sh. drig. 
Long Beach Dev., No. 3-W Harbor, Wilming., L. A. 3- 5-13 4,057 cleaning out Company, well, location, and county— S.T.R. Depth Status— 
Long Beach Dey., No, 5-W Harbor, Wilming., L. A. 3- 5-13. 3,925 flow 550 b.d. Union Oil, No. 2-3 O’Donnell, Santa Maria, Santa B. 29-10-34 5,350 flow 2,100 b.d. 
Long Beach Dev., No. 6-W Harbor, Wilming., L. A. 3- 5-13 3,942 flow 280 b.d. Union Oil, No. 6 Vicente, Santa Maria, Santa Barb. 21-10-34 4,798 sd. sh. drig. 
Long Beach Dev., No. 7-W Harbor, Wilming., L. A. 3- 5-13 4,034 flow 240 bd. Gerard, W. R., No. 2 Breneiser, Santa Maria, S. B. 27-10-34 4,790 sd. sh. drig. 
Long Beach Dev., No. 12-X Harbor, Wilming., L. A. 2- 5-13 3,958 C.P. 2,925 Sunset Oil, No. 1 Shore, Carpinteria, Santa Barbara 32- 4-25 3,413 fault; abd, 
Morgan, Roy, No. 1 Ruth, Wilmington, Los Angeles 35- 4-13 3,350 flow 130 b.d. Rilling, H. L., No. 1 Camden, South Mountain, Ve. 13- 3-21 1,540 sd. sh. drig. 
Royalty Service Corp., No. 3 Packard, Wilm., L. A. 33- 4-13 5,716 pmp. 228 b.d. Savage Oil, No. 2 Calumet, Shiells Canyon, Ventura 3- 3-19 2,980 cleaning out 
Royalty Service Corp., No. 7-B Nelson, Wilm., L. A. 33- 4-13 2,198 sd. sh. drig. Renard Oil Corp., No. 1, Sespe, Ventura.......... 6- 4-19 726 sd. sh. drig. 
Richfield Oil Corp., No. 32 Pac. Dock, Wilm., L. A. 35- 4-13 3,068 cmtd. 3,036 Continental Oil, No. 12 Grubb, San Miguelito, Ven. 24- 3-24 7,310 recmtd. 6,005 
Union Pacific R. R., No. 119, Wilmington, Los An. 3- 5-13 3,637 completing Continental Oil, No. 14 Grubb, San Miguelito, Ven. 24- 3-24 2,884 sd. sh. drig. 
Union Pacific R. R., No. 123, Wilmington, Los An. 4- 5-13 2,396 sd. sh. drig. Cc. C. M. Oil, No. 2-B Hobson, Rincon, Ventura.... 8- 3-24 4,046 redrig. 2,685 
Union Pacific R. R., No. 124, Wilmington, Los An. 4. 5-18 2,151 sd. sh. drig. Cc. C. M. Oil, No. 28-B Hobson, Rincon, Ventura.... 16- 3-24 3,894 gr. sd. drig. 
Union Pacific R. R., No. 19-E, Wilmington, Los A. 3- 5-13 3,694 sd. sh. drig. Tide Water A. O., No. 42 V.L.W., Ventura Ave., V. 23- 3-23 9,000 sd. sh. drig. 
Union Pacific R. R., No. 20-E, Wilmington, Los A. 3- 5-18 4,047 completing Tide Water A. O., No. 44 V.L.W., Ventura Ave., V. 23- 3-23 8,599 sd. sh. drig. 
Kern Oil, No. 31 Monterey, Montebello, Los Ange. 2- 2-12 5,588 sd. sh. drig. Tide Water A. O., No. 15. McGonigle, Ven. Ave., V. 23- 3-23 9,670 sd. sh. drig. 
Kern Oil, No. 35 Monterey, Montebello, Los Ange. 2- 2-12 3,763 sd. sh. drig. Tide Water A. O., No. 16 McGonigle, Ven. Ave., V. 23- 3-23 7,780 sd. sh. drig. 
Union Oil, No. 1 Wilcox, Montebello, Los Angeles. 11- 2-12 6,984 sd. sh. drig. Tide Water A. O., No. 120 Lloyd, Ventura Ave., V. 27- 3-23 2,165 sd. sh. drig. 
Union Oil, No. 6 Wilcox, Montebello, Los Angeles 11- 2-12 6,161 sd. sh. drig. Tide Water A. O., No. 121 Lloyd, Ventura Ave., V. 23- 3-23 9,194 sd. sh. drig. 
Union Oil, No. 35 La Merced, Montebello, Los Ange. 1- 2-12 6,080 sd. sh. drig. Tide Water A. O., No. 20 Hartman, Vent. Ave., V. 22- 3-23 5,407 fish D.P. 
Albertson Oil, No. 2 Schnakenburg, Monte., Los A. 3- 2-12 2,284 sd. sh. drig. Tide Water A. O., No. 21 Hartman, Vent. Ave., V. 22- 3-23 5,727 fish D.P. 
Angle Oil, No. 1 Community, Montebello, Los Ang. 11- 2-12 4,480 sd. sh. drig. Shell Oil, No. 103 Taylor, Ventura Ave., Ventura.. 21- 3-23 7,451 sd. sh. drig 
Beacon Oil, No. 1 Caneer, Montebello, Los Angeles. 11- 2-12 7,475 recmtd. 7,460 Shell Oil, No. 106 Taylor, Ventura Ave., Ventura.. 29- 3-23 5,792 sd. sh. drig 
Bush Oil, No. 1 Mihlfred, Montebello, Los Angeles 3- 2-12 7,694 OS. drig. Shell Oil, No. 107 Taylor, Ventura Ave., Ventura.. 29- 3-23 4,880 sd. sh. drig. 
Bush Oil, No. 1 Zanetti, Montebello, Los Angeles.. 3- 2-12 7,692 recmtd. 7,585 Shell Oil, No. 108 Taylor, Ventura Ave., Ventura.. 29- 3-23 6,171 sd. sh. drig. 
Caminol, No. 2-16 Cowan, Montebello, Los Angeles. 2- 2-12 7,640 flow 1,010 b.d. General Pet. Corp., No. 16 Barnard, Vent. Ave., V. 28- 3-23 8,452 redrig. 8,297 
Caminol, No. 3-17 Cowan, Montebello, Los Angeles. 3- 2-12 7,255 sd. sh. drig. Cal. Alliance Pet., No. 1 Hartman, Vent. Ave., V. 22- 3-23 7,480 . drig. 
C. A. P. Oil, No. 1 Dutch, Montebello, Los Angeles. 11- 2-12 7,191 O.S. drig. Brit. Amer. Pet., No. 9 Hartman, Ventura Ave., V. 21- 3-23 3,996 sd. sh. drig 
Crestline Oil, No. 1 Beverly, Montebello, Los Ange. 11- 2-12 7,640 recmtd. 7,430 Lloyd Corp., No. 3 Dabney, Ventura Ave., Ventura 23- 3-23 10,065 O.S. drig. 
Crail Bros., No. 2 Cowan, Montebello, Los Angeles. 1- 2-12 7,635 recmtd. 7,463 Lloyd Corp., No. 4 Dabney, Ventura Ave., Ventura 23- 3-23 9,590 sd. sh. drig. 
Dutch Oil, No. 1 Schelnik, Montebello, Los Angeles 3- 2-12 7,282 P.B. 7,190 Belridge Oil, No. 1-27, North Belridge,, Kern..... 1-28-20 8,450 flow 420 b.d. 
Fremont Oil, No. 1 Aldrich, Montebello, Los Ange. 12- 2-12 5,161 sd. sh. drig Belridge Oil, No. 28-15, North Belridge, Kern.... 28-27-20 8,485 sd. sh. drig. 
Fullerton Oil, No. 2 Scott, Montebello, Los Angeles. 1- 2-12 7,630 recmtd. 7,544 Abbott, F. E., No. 1 Gamble, Blackwell’s Cor., K. 7-27-20 1,103 sd. sh. drig. 
Fullerton Oil; No. 3 Scott, Montebello, Los Angeles. 1- 2-12 2,987 sd. sh. drig. Texas, No. 1 Beer, Devil’s Den, Kern............. 6-26-19 3,370 sd. sh. drig. 
Graham-Loftus Oil Corp., No. 2 Coffman, M., L. A. 11- 2-12 7,652 flow 570 b.d. O’Reily, Frances, No. 2 Seale, Edison, Kern....... 5-30-29 4,103 bailing 
Golden Eagle Oil Corp., No. 1 Lehman, Mon., L. A. 10- 2-12 4,860 sd. sh. drig. McDonald & Dearin, No. 3 Kernco, Kern Front, K. 10-28-27 1,400 gr. sh. drig. 
Golden Eagle Oil Corp., No. 2 Lehman, Mon., L. A. 10- 2-12 3,985 sd. sh. drig. D. & D. Oil, No. 6 Kern, Kern River, Kern....... 34-28-28 630 rig to pmp. 
Hathaway Oil, No. 2 Dore, Montebello, Los Angeles 11- 2-12 7,475 completing D. & D. Oil, No. 8 Kern, Kern River, Kern........ 34-28-28 506 O.S. drig. 
Herley-Kelly, Inc., No. 2 De Staute, Monteb., L. A..11- 2-12 3,773 sd. sh. drig. D. & D. Oil, No. 10 Kern, Kern River, Kern ..... 34-28-28 420 OS. drig. 
Larson Drig., No. 3 Van Deusen, Montebello, L. A. 11- 2-12 6, sd. sh. drig. D. & D. Oil, No. 12 Kern, Kern River, Kern...... 34-28-28 475 sd. sh. drig. 
Master Pet., No. 1 Grant, Montebello, Los Angeles. 2- 2-12 5,865 sd. sh. drig. D. & D. Oil, No. 13 Kern, Kern River, Kern...... 34-28-28 186 sd. sh. drig. 
M. O. C. Oil, No. 1 Zinn, Montebello, Los Angeles.. 2- 2-12 3,176 sd. sh. drig. Helm & Smith, No. 15 Kern, Kern River, Kern.... 34-28-28 672 pmp. 5 b.d. 
Mono Oil, No. 1 Foreman, Montebello, Los Angeles 2- 2-12 7,620 completing Ring Oil, No. 8 Shapiro, Mount Poso, Kern...... . 82-26-28 1,710 rig to pmp. 
Montebello Oil, No. 1 Nordon, Montebello, Los An. 3- 212 7,067 sd. sh. drig. Vedder Pet., No, 21-1 Lambert, Mount Poso, Kern.. 21-26-28 1,527 pmp. 135 b.d. 
Pacific-Amer. Oil, No. 1 Groen, Montebello, Los An. 11- 2-12 7,649 completing Hill and Associates, No. 1-A Hill, Mount Poso, Kern 35-26-28 920 sd. sh. drig. 
Pueblo Oil, No. 2 Bird, Montebello, Los Angeles... 11- 2-12 4,382 sd. sh. drig. Hogan Pet., No. 1 Wible, Mountain View, Kern... 23-30-29 5,850 sd. sh. drig. 
Pongratz Pet., No. 2 Newmark, Montebello, Los A. 3- 2-12 7,653 OS. drig. Allied Pet., No. 33 Allied, Mountain View, Kern.. 19-30-29 4,651 sd. sh. drig. 
Sunset Oil, No. 1 Robinson, Montebello, Los Ange. 12- 2-12 6,592 sd. sh. drig Texas, No. 2 Jewett, Arvin, Kern................ 16-31-29 6,482 pmp. 50 b.d. 
Star Pet., No. 1 Caneer, Montebello, Los Angeles . 11- 2-12 7,475 OS. drig. Texas, No. 1 Mott, Arvin, Kern.................. 9-31-29 2,683 sd. sh. drig. 
Texas, No. 1 Wilcox, Montebello, Los Angeles..... 3- 2-12 7,687 recmtd. 7,500 Richfield Oil Corp., No. 2 Mott, Arvin, Kern...... 9-31-29 6,155 completing 
Abd., abandoned. D.&A., dry and abandoned. P.O.P., pulled pipe on pump. 8.0., show oil. 
Acd., acidized. Fsg., fish PP., Rd 'od, red 8.0.G.&W., show of oil, gas, and 
B.O., barrels of oil, Gbo., gumbo. water. 
B.P.D., barrels per day. G.I., gas injection. wos ia Spdg. or ee, om eal 
B.D., barrels daily Gr., gravity. ng recemented S.R., straight 


B.P., back pressure. 
B.R., building rig. 

B. ck., bottom choke. Hd. 
Br. sh., brown shale. 





Gr. sd., gray sand. 
Grn. She green shale. 


hard sand. 


HW hole full of water. 


old well drilling deeper. 
old han plugging back. 


or pulled big pipe. 


B.S., basic sediment. by initial production. 
C.&P., cellar and pits. . lime. 
Cd. or Crd., cored. Lnr., liner. 
C.D., tg depth. Loc., location. 
Cg., coring. M.1.M., moving in maa 
Cmid., cemented. M.1.R., mov r 
C.O., cleaning out. M.LR.T,, mov 
Comp., completed. M.O.T., milling o: 
Compr., compressor. O.1.H., oil in Sale. 
C.P., casing pressure, also cement O.S., oil sand. 

through perforations. O.T.D., old total depth. 
Csg., casing. O.W.D.D., 
DD. drilling (or drilled) deeper. O.W.P.B., 
Drig.. or Drg., drilling. P.B., pl 
Drk. or Dk. derrick. P.BP., p 
He drill stem. P.L., pipe ‘ 

D.ST., drill-stem test. P.L.O., pipe line oil 
D.P., drill pipe. Pmpg., pumping. 


bs reaming. Stag. salt water. 














7 5 Swhbg., swabbing. 

byt Tn ya TA t tem rarily abandoned. 
R.0.G., rig on ground. *, tubing. 

.P., rock pressure... T.D., total depth. 
R.U., rigging up. 4 . top choke. 
R.UR., r app T.P., tubing pressure. 
R.US.T., standard tools. Tr., tract. 
R.&T., rods an tul ing. Tstd., tes 
S. or Sd., hoes U.R., underreaming. 
S.D., shut down W.L. H., water in hole. 
Sdy. sh., sandy shale. w.o., workover 
Sdtrkd. or St., lag ye & W.0.C. o' 
S.D.P.L., 7 down for p line. ment py t. 
$.D.0., or S D.W.O., shut down await- Ww.0.O., waiting on orders. 

ing "orders. W.P., wor! pressure. 
S.G., show W.S.0., water shutoff. 
Sh.&L., shale and lime. W.SS.0.K., water shutoff 0.K. 
S.L, shut =. W.S.R. or W.O.S.R. 
S.UP., shut in prorated. ard 
$.L.M., steel line measurement. 


WLS, waiting on ce- 


Wtr., water. 


prtan weet rm wr (also standing). 


. awaiting stand 
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Morton, L. C., No. 1 Barlow Farms, Arvin, Kern. . 
Western Gulf Oil, No. 44-B, KCL, Fruitvale, Kern 
Western Gulf Oil, No. 12 Red Ribbon, Fruitvale, K. 
Meridian Pet. Corp., No. 2 Deep Test, Fruitvale, K. 
Richfield Oil Corp., No. 1, KCL, Fruitvale, Kern.. 
Union Oil, No. 4-23 Bowerbank, Goose Lake, Kern. 
Trico O. & G., No. 1 Tulare, Delano gas field, Kern 
Standard Oil, No. 3 Mushrush, Wasco, Kern...... 
Union Oil, No. 41-34, KCL, Rio Bravo, Kern...... 
Superior Oil, No. 1 Smith, Rio Bravo, Kern....... 
Superior Oil, No. 1 Weber, Rio Bravo, Kern 
Standard Oil, No. 1 Ross, Greeley, Kern.......... 
Standard Oil, No. 11-20, KCL, Greeley, Kern.... 
Standard Oil, No. 11-21, KCL, Greeley, Kern .. 
Standard Oil, No. 12-5, KCL, NW Greeley, Kern .. 
General Pet. Corp., No. 1 Sullivan, NE Greeley, K. 
Continental Oil, No. 2-D, KCL, Bellevue, Kern..... 
Shell Oil, No. 21-28-B, KCL, Ten Section, Kern.... 
Shell-Ohio, No. 64-12-A, KCL, Strand, Kern....... 
Shell Oil, No. 75-12-B, KCL, Strand, Kern......... 
Ohio Oil, No. 15-E, KCL, Canal, Kern............. 
Shell Oil, No. 6-14-A, KCL, Canal, Kern........... 
Richfield Oil Corp., No. 12-33-A, KCL, Tupman, K. 
Richfield Oil Corp., No. 41-32-A, KCL, Tupman, K. 
Richfield Oil Corp., No. 67-4-B, KCL, Cole’s Lv., K. 
Richrield Oil Corp., No. 76-4-B, KCL, Cole’s Lv., K. 
Standard Oil, No. 20-2, KCL, Cole’s Levee, Kern.. 
Standard Oil, No. 20-3, KCL, Cole’s Levee, Kern.. 
Standard Oil, No. 20-4, KCL, Cole’s Levee, Kern.. 
Ohio Oil, No. 4-F, KCL, Cole’s Levee, Kern....... 
Ohio Oil, No. 5-F, KCL, Cole’s Levée, Kern....... 
Tide Water A. O., No. 81, KCL, Cole’s Levee, Kern 
Tide Water A. O., No. 65, KCL, Cole’s Levee, Kern 
Union Oil, No. 56-11, KCL, Cole’s Levee, Kern... 
Baker & Sonne, No. 1 Leyse, Midway-Sunset, Kern 
Quality Oil, No. 6 W.P., Midway-Sunset, Kern. 
Merritt-Annex Oil, No. 8 Fried, Midway-Sunset, ‘K. 
General Pet. Corp., No. 1 B.V.A., Midway-Sun., K. 
Signal O. & G., No. 6 Kendon, Midway-Sunset, K. 
Shell Oil, No. 45-9 B.V.A., Midway-Sunset, Kern... 
National Oil, No. 34 Sunset, Midway-Sunset, Kern 
Oxford Oil, No. 6 Sunset, Midway-Sunset, Kern. 
Ohio Oil, No. 43-3-B, KCL, Paloma, Kern...... 
Western Gulf Oil, No. 74-3-A, KCL, Paloma, Kern. : 
Richfield Oil Corp., No. 81-36 B.V.A., B.V.L., Kern 
Shell Oil, No. 37-25-A Pleito, Wheeler Ridge, Kern 
Continental Oil, No. 1-F, KCL, San Emidio, Kern. . 
Shell Oil, No. 52-2-13-A, KCL, San Emidio, Kern. . 
Burt & Taylor, No. 1 Rankin, McKittrick, Kern... 
Fairfield, F. E., No. 1 Williams, McKittrick, Kern. 
Par Pet., No. 1 Line, Antelope Valley, Kern...... 
Standard Oil, No. 51-19-B fee, NE Coalinga, Fresno 
Union Oil, No. 57-18 Cook, NE Coalinga, Fresno. . 
Union Oil, No. 75-18 Cook, NE Coalinga, Fresno . 
Amerada Pet. Corp., No. 3-17 S.P.L., NE Coal., F 
Superior Oil, No. 1 Husong, NE Coalinga, Fresno 
Wilshire Annex Oil, No. 64-30-B, C Coalinga, Fres. 
Lytle, R. S., Agt., No. 53-7-F, SE Coalinga, Fresno 
Lytle, R. S., Agt., No. 64-7-F, SE Coalinga, Fresno 
Lytle, R. S., Agt., No. 26-18-F, SE Coalinga, Fresno 
Univer. Cons’d. Oil, No. 8-24-C, SE Coalinga, Fresno 
Texas, No. 3 Exeter fee, SE Coalinga, Fresno. . 
Texas, No. 1 Anderson, SE Coalinga, Fresno... 
Standard Oil, No. 62-13-C fee, SE Coalinga, Fresno 
Standard Oil, No. 66-13-C fee, SE Coalinga, Fresno 
. 75-13-C fee, SE Coalinga, Fresno 
. 31-19-F fee, SE Coalinga, Fresno 
. 1-B Cagle, SE Coalinga, Fresno 
. 4 Huffman, Kettleman North, Fr. 
25-22-Q, Kettleman North, Kings 
. 38-22-Q, Kettleman North, Kings 
. 56-22-Q, Kettleman North, Kings 
. 36-26-Q, Kettleman North, Kings . 
. 47-26-Q, Kettleman North, Kings 
. 41-28-Q, Kettleman North, Kings 
. 27-19-J, Kettleman North, Fresno 
. 72-19-J, Kettleman North, Fresno 
. 27-7-Q, Kettleman North, Kings 
, 3-7-Q, Kettleman North, Kings 
. 5-7-Q, Kettleman North, Kings 

. 63-7-Q, Kettleman North, Kings 
No. 32-17-Q, Kettleman North, Kings 
No. 61-17-Q, Kettleman North, Kings 
No. 72-17-Q, Kettleman North, Kings 
No. 76-17-Q, Kettleman North, Kings 
No. 83-17-Q, Kettleman North, Kings 
Standard Oil, No. 52-21-Q, Kettleman North, Kings. 
Standard Oil, No. 74-21-Q, Kettleman North, Kings 
Standard Oil, No. 85-21-Q, Kettleman, North, Kings 
Standard Oil, No. 32-27-Q, Kettleman North, Kings 
Compass Oil, No. 1 Points, Deer Creek, Tulare... 
Priest Valley Pet., No. 1 Greve, Priest V., Monterey 
Buttes Oilfields, Inc., No. 6 Buttes, Marysville, Sut. 
Seaboard Oil, No. 1 Howard, Bear Creek, Merced. . 
Cons’d. Pet., No. 1 Ashurst, Los Pinos, San Benito 
Texas, No. 1 Welch, Rio Vista gas field, Sacramento 


Standard Oil, 
Standard Oil, 
Standard Oil, 
Standard Oil, 
Standard Oil, 
Standard Oil, 
Standard Oil, 


25-31-29 
22-29-27 
27-29-27 
23-29-27 
29-29-27 
25-29-24 
27-24-23 

7-27-24 
34-28-25 
34-28-25 
27-28-25 
20-29-26 
18-29-26 
18-29-26 

7-29-26 
12-29-25 
14-30-26 
28-30-26 
12-30-25 


25-12-24 
1-32-24 
35-32-23 
9-32-25 
35-32-23 
27-31-22 
3-32-26 
3-32-26 
36-31-25 
25-11-21 
5-10-21 
13-11-22 


- 30-30-22 


2-30-21 
32-25-17 
19-19-16 
18-19-16 
18-19-16 


Yr. 17-19-16 


18-19-16 
30-19-16 
7-20-16 
7-20-16 
18-20-16 
24-20-15 
6-20-16 
6-20-16 
13-20-15 
13-20-15 
13-20-15 
19-20-16 
6-20-16 
29-21-17 
22-22-18 
22-22-18 
22-22-18 
26-22-18 
26-22-18 
28-22-18 
19-21-17 
19-21-17 
7-22-18 
7-22-18 
7-22-18 
7-22-18 
17-22-18 
17-22-18 
17-22-18 
17-22-18 
17-22-18 
21-22-18 
21-22-18 
21-22-18 
27-22-18 
8-23-26 
22-20-12 
1-15- 1 
6- 8-11 
11-17-11 
5- 3- 3 


5,977 
3,857 
4,009 
3,742 
3,680 
10,410 
200 
6,160 
11,176 
10,060 
11,197 
10,860 
10,402 
9,498 
10,955 
11,386 
14,051 


10,450 
1,382 


1,335 
2,080 
6,490 
7,784 
10,104 
2,960 
9,227 
11,820 
318 
112 
3,032 
6,774 
6,990 
3,674 
7,360 
7,682 
8,383 
6,990 
7,433 
5,081 
6,003 
8,220 
5,493 
6,980 
2,275 
6,192 
5,388 
3,880 
9,651 
7,980 
7,160 
7,053 
5,582 
6,785 
7,590 
9,898 
10,018 
9,240 
8,568 
5,896 
6,274 
6,551 
2,997 
6,074 
5,488 
5,565 
6,040 
5,556 
8,035 
7,550 
3,120 
1,197 
4,391 
4,363 
2,006 
3,680 


dry; abd. 


cleaning out 


O.S. drig. 
tested wet 


sd. 
sd. 
sd. 
sd. 


sh. drig. 


sh. drig. 
sh. drig. 
sh. drig. 


O.S. drig. 


sd. 


sh. drig. 


completing 


sd. 
hd. 
sd. 
sd. 


sh. drig. 
sh. drig. 
sh. drig. 
sh. drig. 


O.S. drig. 
P.B. 11,802 
O.S. drig. 


sd. 
flow 3,342 b.d. 


sh. drig. 


completing 


sd. 
whipstk. 8,596 


sh. drig. 


sd. sh. drig. 
O.S. drig. 


sd. 
redrig. 8,330 
sd. 
hd. 


sh. drig. 


sh. drig. 
sh. drig. 


O.S. drig. 
O.S. drig. 


sd. 


sh. drig. 


sd. sh. drig. 


sd. 


sh. drig. 


dry; abd. 


pmp. 0. & W. 


pmp. wtr. 


hd. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 


sh. drig. 


prod. test 


hd. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 


sh. drig. 


prod. test 


sd. 


sd. 


sd. 
sd. 


sh. drig. 
sh. drig. 
sh. drig. 
sh. drig. 


completing 


d. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 


sh. drig. 


O. s. drig. 


. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
sd. 


sh. drig. 


cleaning out 


sd. 
sd. 
sd. 
sd. 


sh. drig. 
sh. drig. 
sh. drig. 
sh. drig. 


will redrill 


sd. 
sd. 
sd. 
sd. 
flow 1,610 b.d. 
sd. 
sd. 
sd. 
. sh. drig. 
. sh. drig. 
. sh. drig. 
. sh. drig. 


sh. drig. 
sh. drig. 
sh. drig. 
sh. drig. 


sh. drig. 
sh. drig. 
sh. drig. 





OpLAADIN 


Week Ended November 
NORTHERN OKLAHOMA 


Caddo County 


Mineclair Prairie Oil Co. No. 1 Gorman. 

NW NW Sec. 1-16-13w. S. heavy 

oil; cd. 6, ft.; Wdfrd. 6, ft.; 

Hntn.: 7,157 ft.; cd. 7,439-44 ft.; rec. 
S.0.; drlg. 7,454 ft. 


Canadian County 
W. R. Ramsey’s No. 1 Mansfield, C NW 
NE Sec. sor 1 Lytn. 6,800-6,920 ft.; 
N.S.; drig. 8,707 ft. 


Nels 
Sec 
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7,646 ft.; 


11 


Cleveland County 


1 Boggs. NE NE SF 
. 16-9-2w. 2nd Wix, 7,585 ft.; 
P.B. 7,473 ft.; 
P. 113 B.O.P.D.; 20 to 50% wtr. 
Nels-Burrton No. 1 Hirsch, NW 
em 17-9-2w. O.W.P.B 
ft.; T.D. 7,695 ft.; swbd. 250 B.F. in 


Ward, SE SE SE 
Via. 6,40* 
rec. § 


Burton No. 


24 hrs.; 10% BS. 
Sinclair-Prairie No. 1 
Sec. 30-7-1. Hntn. 6,185 ft.; 
ft.; open 30 min. at 
W.; P.B. to 6,782 ft.; 
24 hrs.; 


6,800 ft., 
swb. 106 B.O. in 
hy. blk. oil; drig. 7,436 ft. 


T.D 
shot and acd.; 


NW NE 
~ O.T.D. 7.692 


Comanche County 
Mid Phy Oil No. 1 ag: 
30-2-13w. O.W.D 


D.; O.T.D. 703 ft.; 
ne 998 ft. 
Creek County 
Sunray Oil Co. No. 1 H Sw SW 
ft.; est. 


arris, 
NE Sec. 30-14-7. T.D. 2,927 . 
370,000 cu. ft. gas. 


Garvin County 


Duckworth & Jennings’ No. 1 Bowie, 
NW NE SE Sec. 3-4-3. toe 60 ft. 
Robinson & Midco’s No. 1 Clay, SW SW 
NW Sec. 21-4-3. Simp. dense 3,145 ft.; 
ed. 3,277-94 ft.; rec. 13 ft. sdy. dolo.; 

T.D. 3,503 ft.; S.D. 


Grady County 


Alma Oil Co.’s No. 5 Pettit Be ye 
SE SE ES Sec. 11-4-8w. T.D. 3,660 
S. 2% B.O.P.D.; R.U. to pmp. 

es Prairie’s No. 4 Charleston, NE 

SE Sec. 27-5-8w (O.W.D.D.); gas 
383000 ft.; sd. 3,918-25 ft.; T.D. 3,- 
967 ft.; ga. 43,600,000 cu. ft. gas; S.I. 


Grant County 


Magnolia Pet. Co.’s No. 1 Margay-John- 
a " yd SW NE Sec. 29-25-8w. Fsg. 


W NW NE 


) 7 


Greer County 


Butler’s No. 1-A Meyers, NE SE NW 
Sec. 25-7-2lw. T.D. 1,228 ft.; D.&A. 


Jackson County 


English Drlig. Co.’s No. 1-A Aetna Life 
SE SE NE Sec. 26-3-20w. Drid. into 
old hole; T.D. 864 ft.; rng. csg. 

Bob Helton et al’s No. 1 » NE SE 
NW Sec. 36-2-19w. T.D. 1,360 ft.; S.D. 


Jefferson County 


H. M, Weir No. 1 Cole Bees NE NE 
SW Sec. 23-7s-7w. Drig. 25 ft. 


Kingfisher ponibesg 


Anderson-Prichard No. 1 Geis, C NE 
SW Sec. 15-18-9w. . 6,450-6,510 ft.; 
T.D. 8,507 ft.; B. to 7,375 ft. and bdgd. 
hole; ga. 500, 000 ry itt. Wins 

Ace Sas A bay nkford, N 
SE -6w. Mise 7,014 ft.; Wood: 

ford 781 tt: Msnr. 7,562 ft.; Wix. 

105 ft; 2nd Wix. 8,275 ft; T.D. 8,320 


Kiowa County 


Bollen-Dillard & Roberts No. 1 Holcomb, 
= NE SW Sec. 25-7-19w. Drlig. 1 ,470 


inane Dillard et al’s No. 1 Hobbs, SE 
SE NW Sec. 35-6-17w. Gr. wsh. 555 
ft.; drig. 593 ft. 
Ha: erling et al No. 1 ey SE SE 
E Sec. 14-5-18w. Drl ae ft. 
C. J. Hagerling No. 1 SW 8W 
NW Sec. 36-5-18w. T.D. 1, 592 ft.; S.D. 


Lincoln County 


Black Gold No. 1 Locquchment, NE NE 
NE Sec. 28-14-6. T.D. 3,175 ft.; est. 
5 B.O.P.D.; S.D. 

R. L. Kemp’s No. 1-A Burke, NE SW 
NE Sec. 20-17-6. Prue a 908 ft., 
T.D.; comp. at 25 B.O.P. 

Summitt Drig. Co.’s No. 1 “Percival, SE 


= SE Sec. 24-12-3. 1st b aben 5,475 ft.; 
. 5,504 ft.; to run Schlmb. 


Noble County 


Franks & Ellis’ No. 1 Stranka, SW SW 
NW Sec. 35-24-lw. S.D. 1,310 ft. for 


Oklahoma County 


Hall & Briscoe No. 1 Thompson, SW SW 
NE Sec. 28-13-1. 8.0. 4,803-27 ft.; T.D 
6,058 ft.; P.B. 5,185 ft.; C.O. to 4,850 
ft.; p. 100 B.O. and 10 B.W.P.D.; comp. 


Osage County 


Midco Oil Co.’s No. 1 a NE NE SW 

Sec. 17-22-8. S.D. 2,847 f 
Payne tbe 

Helmerich & Payne’s No. 1 Berry, Sec. 
14-17-6. Drig. 4,165 ft. 

C. R. Hoagland No. mR eee, SE SE 
SW Sec. 27- os iss. 3,800 ft.; T.D. 
3,905 ft.; D.P 


ec County 


Crescent Oil Co.’s No. 2 Thompson, 
NW SW Sec. 29-3-4. Drig. 165 ft. 


Pottawatomie County 


Neustadt et al No. 1 Howeth, NE SE NE 
Sec. ae ‘a and S.S.0. 3,455-60 ft.; 


S8.D. 5,060 
at aide County 


Thompson a. No. 1 Ruby, NW N 
NE Sec. 30- aes, ~™. 1,451 ft.; TD. 
1,912 ft. (cor.); S.D. 


Washita County 


Continental Oil Co. No. 1 Proctor, C NV 
Sec. 28-10-20w. T.D. 14,582 ft.; fsg. for 
75 jts. of D.P. 


SOUTHERN OKLAHOMA 


Choctaw County 


Lente & Kirksly No. 1 Schues 
E SW Sec. 13-65- 5 eae 1, 169.81 

x Deeds W.O.C. 1,146 
Clyde Ross 'et, al No, 1 maney, 
NW Sec. 21-7s-15. TD. 1,66 


Cotton County 


os et al’s No. 1 Ash, NE NE 
SE Sec. 7-4-10w. Drig. 1,220 ft. 


Jefferson County 


Fred Land et al’s No. 1 Barrett, NE SE 
SE Sec. 14-6s-6w. Sd. 1,852 ft., S.0.; D. 
P, stk. at 1,100 ft.; T.D. 1,890 ft. 


Marshall County 


Me, 115 et al No. 1 Vittitto, C NE SE 
-5s-4e. ow DD: O.T.D. 7,100 
© nD. 7,110 ft.; S.D 
geben et al No. 1 Godfrey, SW SE NE 
Sec. — Via. 2,627 ft; S.S.0.; drig. 
3,123 ft. 


NE 


SE SE 
"ft; S.D. 


Stephens County 


Ray Johnson’s No. 1 Baker, C SE NW 
Sec. 35-2s-6w. Drig. 230 ft. 


Tillman County 


Magnolia Pet. Co.’s No. 1 Amyx, NW SE 
SE Sec. 17-3-16w. Drig. 2,060 ft. 





HNNSAS 


Week Ended November 11 (Descriptions are East unless marked otherwise) 


Barton County 


C. E. Ash et al’s No, 1 Montgomery, NW 
NW NW Sec. 11-16-1lw. Drig. 2,020 ft. 
ayant Prod. et al’s No. 1 Harzman, 
C W% NW SW Sec. 33-16s-1lw. Lans. 
3,056 ft.; Arb. 3,350-56 ft., T.D.; S. 19 
B.O. and 12 B.W. in 19 hrs. 

B. B. & M. Drig. Co.’s No. 1 Krier, CEL 
SE SE Sec. 30-16-llw. Pay 3,327 ft.; 
S. 22 B.O. in 2 hrs. 

Crown Pet. Co. No. 1 Marchand, NE SE 
NW Sec. 13-20-llw. Drig. 2,910 ft. 

Seaney & Clampitt’s No. Schauf, - 
Ee SW Sec. 1-16-12w. Lans. 3,051 f 
S.S.0. and wtr. in core 3.142-56 ag 
Arb. 3,358-91 ft.; shots 2,880-2,905 ft.; 
show W.&SS.0.; T.D. 3,393 ft.; D.&A. 


Butler County 


Allison & Talbott’s No. 1 Zink, SE SE 
NE Sec. 32-29-5. Drig. 1915 ft. 

Carey & Jennings No. 1 # Cc SW 
Sec. 20-27-4. S.D. 2,660 f 

Cromwell & Lewis No. 1 Stern, NW NW 
NW Sec. 27-27-6e. M.I.M. 

Marylyn Oil et al No. 1-A Hoard. SW NF 
NE Sec. 28-29-8. Lans. 1,625 ft.; S.S.O. 


2,095 ft.; S.O. 2,355-60 ft.; Miss. 2,836- 
41 ft.; 200 ft. O.L.H. in 8 hrs; rig 
burned; D.&A 


C. H. Pechin et al’s No. 1 Hartenbower 
(O.W.D.D.), NW NW NW Sec. 16-29-6. 
to ft.; Peru sd. 2,476-2,530 
t 


Coffey County 
Hollett’s No. 1 Butler, SE SW SE Sec. 28- 
20-15. T.D. 2,202 ft.; S.D.O. 
Cowley County 


Garden’s No. 1 Rahn, SW SW NW Sec. 
tape. Bart. 2,936 ft.; S. 2 B.O.P.H.; 


E. B. Shawyer’s No. 1 Henderson. C 
W% NE NE Sec. 4-33-6. Base Miss. 3,- 
536 ft.; drig. 3,547 ft. 


Earl Wakefield’s No. 1 Steel, C E% SW 
SE Sec. 6-32-6. Drig. 505 ft. 


Douglas County 


Greenway Oil Co.’s No. 1 Grosdedier, C 
E% SE NE Sec. 24-13-20. S.D. 600 ft. 


Ellis County 


—. Drig. et al’s No. 1 Craig, CEL 
E SE Sec. 8-11-16w. Drlg. 1,980 ft. 


Franklin County 


Security O. & G. Co. No. 1 Teall, C SW 
NW Sec. 11-17-17. Caving 1,200 ft. 


Greenwood County 
Chas. Barker’s No. 1 oe Fs < Rh - 
Sec. 35-25-12. (O.W.D 1,- 
660 ft.; drig. 1,955 ft. 

A. A. Hinze et al’s No. 1 Hester, NW 
SW NE Sec. 1-22-12. S.D. 510 ft. 
Marylyn Oil Co.’s No. 1 Burke, NE NE 

SW Sec. 27-24-11. R.U. mch. 


Jefferson County 
E. W. Mosbacker et al’s No. 1 McLaugh- 
ea ef NE NW Sec. 4-10-20. Drig. 
o t 
C. L. Sheedy et al’s No. 1 O’Neill, SF 
SW NW Sec. 34-8-19. Arb. 2,842 ft., 
N.S.; S.D.O. 


Kingman County 


Skelly Oil Co. No. 1 Miller, CSL N% NE 
Sec. 31-27-10w. Set 7-in. 4,067 ft.; R.l 


McPherson County 


Westgate-Greenland’s No. 1 
CEL NE SW Sec. 29-17-1w. Miss. 2,- 


850 ft.; Hntn. 2,955 ft.; Vila. 3,133-90 
f., TD. cg. 
Marion County 


Polhamus et al’s No. 1 Noone, C SW NE 
Sec. 18-18-3. Drig. 50 ft. 
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Montgomery County 
Lerke & Whortan No. 1 Clemmer, C SW 
sw . 21-92-15. Arb. 1,530 ft; set 6 


Osage County 


n 
mw 
Bg 
of 
. 
a 
+O 
= 
bb 


Pratt County 
Skolly Oil Co. No. 1 Royse, C SW Sec. 
938-llw. Lans. 3,604 ft.; 4,246-48 
ft.; T.D. 4,268 ft.; 8.8.6.; 802,000 cu. 
ft. gas. 
Rice County 


H. B. Garden et al’s No. 1 Misener, C 
N% NW NE Sec. e~ Tw. R.R. 
vr Jones et al No. 1 Bennke, NW SW 
Sec. 25-18-10w. Congl. "3, 81 ft.; 
cemsiaiae 3,209-14 ft., T.D.; P. 268 B. 
O. in 8 hrs.; pot. 808 B.O.; comp. 
Drig. No Linvuie, sw sw 
SE Sec. 4-20-10w. Simp, 3,375 ft.; Arb. 
3,388 ft.; comp. at 15 B.O.P 
Saco Oil’s No. 1 Habeger, sz ‘SE SW 
Sec. 12-18-10w. Drig. 2,140 ft. 
Vickers Pet. Co. No. 1-A , CNL 
NW*% Sec. 8-18-10w. Lans. 2 ft.; 
Arb. 3,265-81 ft., T.D. N.S. 


Rooks County 


Broadview Oil No. 1 era NE SW SW 
Sec. 35-8-16w. - ft.; 8.S.0.; 
T.D. 3,263 ft. P. f0 BO. in 7 hrs.: 
pot. 269 B.O.P.D. 


Russell County 
Ray Shaffer et al’s No. 1 Shaffer, NE 
NE SW Sec. 9-13-llw. Drlg. 1,245 ft. 
Stafford County 


Continental Oil Co. No. 1 Keller SE SE 
SE Sec. 15-2413w. 8.0. 3,733-43 ft. 
ed. 4,111-16 ft. and rec. 5 i. sat.; T.D 
4,116 ft.: 3.900 ft. O.LH. 


Woodson County 


Billerman et al’s No. 1 Rauscher, CSL 

aint Hanley & 5 good 15. wr, sd. 1,460- 
e °. Pingrey. 
Be se EB rs 15. Spd. 


MISSOURI 
Adair County 


J. W. Eddington et al’s No. 1 Clark, NW 
NE SE Sec. 8-63-14w. Drlg. below 200 ft. 
Ward McGinnis’ No. 1 Laughlin, SE SE 
SW Sec. 16-53-34w. Drlg. 300 ft. 
Morrow & Rodgers and Benedum-Trees’ 
No. 1 Cooley, SE SE NW Sec. 33-64-17w. 
S.O. 871-86 ft.; T.D. 965 ft.; may acidize. 
Andrew County 
E. F. Neely et al’s No. 1 Shores, SE SE 
SE Sec. 12-60-37w. Drig. 1,335 ft. 
Bolinger County 
Deimund Oil No. 1 Cooper. SE SE SE 
Sec. 14-29-9e. S.D. 1,780 ft. 
Buchanan County 
Miller et al’s No. 1 Carrough. C SE SE 
Sec, 24-57-35w. T.D. 95 ft.; M.I.M. 
Butler County 
Coastal Pet, et al No. 1 Pierson, SW N 
NW Sec. 27-22-6e. S.D. 149 ft. fond 
Chariton County 


L. E. Mummert et al’s No. 1 Rickert, NW 
NE SE Sec. 26-54-20w. Loc. 


Clay Conny 
Pabelo Dev. Co.’s No. 5-A Robb, NW 
NW SE Sec. 36-52-32. T.D. 6060 ft., 
8.G.; S.D.O. 
Clinton County 


Cc. King et al’s No. 1 Vanderau. SF 
Ne SW Sec. 18-55-31w. Drig. 1,480 ft. 


Daviess County 


H. H. Francis’ No. 1 Louis, SW NW SW 
Sec. 29-59-27w. Drlig. ahead. 


DeKalb County 
Geo. W. Moore No. 1 McQuate, NE SW 


SW Sec. 11-57n-3lw. Miss. 1,075 ft. 
S8.D. esg. 1,500 ft. 
Holt County 
Brin & Nathan No. 1 Decker, CNW NW 
Sec. 1-61-38w. S.D. for water. 
Jackson County 


Hulse & Christopher’s No. 1 Wiston, NE 
nig ~~’ Sec. 22-49-32w. S.D. 510 ft. 
ts) 


Knox County 

Oberithier et al’s No. 1 Lee, 
Yo Ae Sec. 18-61-12w. C.&P. 
Mercer County 


Geo. W. Moore No. 1 Moss, NW SW SE 
ae Hntn. 1,273 ft. Drig. 
R t. 


Platte County 
Geo. A. Vincent et al’s No. 1 Dillingham, 
NE SW Sec. 16-53-34w. Pits; M.I.M. 
Putnam County 
Benedum & Trees’ No. 1 Cooley, SE SE 
NW Sec. 33-64-17w. T.D. 965 ft.; cmtg. 
to test. 
Randolph County 
A. Ash et al’s No. 1 Alexander, C SE 
14-55-13w. Loc. 


+ 
Ray County 
Loomis-Jordan No. 1 Macey, NE SW 
NW Sec. 10-53-27w. S.O. m. T.ws 


set csg. 
Schuyler County 


T. E. Baldwin’s No. 1-A Johnson, NW 
NE NE Sec. 21-65-15w. Loc. 


St. Charles County 


Brooks et al’s No. 1 Stewart, SE SE SE 
Sec, 4-46-2e. S.D.O. 507 ft. 


ARIZONA 


Apache County 
Franco-Arizona Oil Co.’s No. 1 Govern- 
ment, SE NE Sec. 14-14n-26e. T.D. 2,- 
345 ft.; set 2,000 ft. 95-in. csg. 


Cochise County 


Funk Benevolent Corp. No. 1 fee, SE NE 
Sec. 27-13s-30e. Fsg. 6,668 ft.; S.S.G. 


Maricopa County 
Ben ous No. 1 Johnson, NE% Sec. 12-1s- 


5w. . 
Legco Drig. Co. No. 1 Battles, SW SE Sec. 
25-1n-4 Lec. 


n-4w. 

Sam F. Reaves No. 1 Fuqua, NW NW 
NE Sec. 34-1In-lw. S.D. 4,117 ft. 

Sam F. Reaves’ No. 1 King, SW SE Sec. 
33-1n-4w. Loc. 

Peoples O. & G. Co. ue S Seamer, SEX 
Sec. 2-1n-3e. S.D. 


Pima oa 


R. W. Schenck No. 1 Boyce, Sec. 22-19s- 
17e. S.D. 350 ft. 
Yavapai County 
Ari-Copa Drig. & Mining Co. No. 1 Pun- 
tenney, SW% Sec. 27-18n-2w. Drig. 
264 ft.; (last ay tag 
Chino Valley Oil Dev. Co. No. 1 State, 
Sec. 20-18n-2w. Drig. 1,080 ft; S.O. 1,- 
020-40 ft. 
Yuma County 


Chas. T. Lark, Sec. rae jae 

Yuma Valley O. & G. Co. No. 1 Musgrove, 
N% SW NW NE Sec. 11-11s-25w 
Shows of oil between 480 and 1,640 ft.; 
T.D. 2,300 ft.; (last report). 


IOWA 


Fremont County 


Oscar Gruber’s No. 1 fee, C SW SE Sec. 
8-67n-40w. Base Ft. Scott 750 ft.; ‘T.D. 
1,065 ft.; S.D. for csg. 


Guthrie County 


F. E. Hunt et al’s No. 1 McConnell, C 
SE SE Sec. 11-78n-30w. Drig. below 
65 ft. 
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NEBRASKA 
Cass County 
oc Rod Oil Co. No, 1 Sparer. SE SE 
E Sec. 8-11-13e. Drig. L. 1,205 ft. 
Dakota County 


Peder pow No. 1 Armour, NE NE 
NE Ae . 33-28-8. O.T.D. 2,964 ft.; R.U. 
to 


Fillmore County 


Dan Kornfeld’s No. 1 Mathis, NE NE NE 
Sec. 22-5-lw. Drig. 920 ft. 


Keith County 
California-Nebraska Oil, Ltd.’s No. 1 


Guststuehm, NW NW NW Sec 
37w. Dak. 2,772 ft.; S.O. 3005-2, 901 
ft.; T.D. 3,114 ft.; SD. fuel. 


Richardson County 
Pawnee Royalty’s No. 1 Boice, CSL N% 
NE NE Sec. 18-1- “eo Ba yix 2,276-82 ft., 
T.D.; (cor.); 4 BM. 7 0 B.O. in 24 ao 
pmp. 122 B nd 24 hrs.; R.U.; 
Scotts Bluff County 


Albert Wood et al’s No. 1 McHenry, SE 
NE NE Sec. 33-23-57w. T.D. 625 ft.; 
U.R. 8-in. 

J. A. Fairy Pet.’s No. 1 McCulley, C SE 
SE Sec. 35-23-58w. S.D. 2,035 ft. 


21-14- 





HAANNSHAS 


Clark County 


Coker Oil Corp.’s No. 1 H. C. and H. H. 
be, 330 ft. NE cor. NW NE Sec. 3- 


be, NW cor. NW NE Sec. 8-10s-20w. 
Reported S.0.&G. 392-98 ft.; set 6-in. 
CC. 


one 392 ft.; iggy a poy ft.; . 
. 8. 640 ft. S, 
359 ft. W, NE cor. S% SW ‘See . 3-10- 


21. Drig. rd. sh. yg ft. 

W. P. Wilson’s No. & Math- 
ews, C W% NE NE iy 31-108-20W. 
Run 10-in. esg. 41 ft.; T. Nac. 358 ft.; 
$.S.0.; reported $.0.&G. 437 ft.; drig. 
sdy. sh. 1,278 ft. 


Columbia County 


Ark. Fuel Oil Co.’s eA Rabe ag | 1,980 
ies Y and E, NW 1-17-20. 
t 95-in. csg. 2,128 "et. (cor.); drig. 

n+ sh. 5,280 ft. 

Atlantic Ref. Co.’s No. 1-B Pine Woods 
Lbr. Co., C SE NW Sec. 16-18-22. Drig. 
rd.&gr. sh. 4,167 ft. 

Hunt Oil Co.’s No. 1 McWilliams, Cc NW 

NW Sec. 15-18-19. Drig. 2,320 ft. 

Lion Oil Ref. Co.’s No. 1 Warnock est., 
C NW NW Sec. 1518-23, Drig. rd. sdy. 
sh. 6,510 ft. 

Mahoney’s No. E. Riley, C NW 
“NE Sec. 14-18-19. ee, r. sh. 2,573 ft. 

Normandie Oil Co.’s No. Dees, C SE 
SE Sec. 24-17-20. Set whpstk. 5,300 ft.; 
O.T.D. 5,738 ft.; P.B. — d. 
out and set whpstk. 4,636 ft.; set 
whpstk. 4,678 ft.; cg. 7,476 ft.; prep. 


run csg. 

Shell Oil Co., Inc.’s No. 1 Keith, C SE 
= Sec. 9-18-22. Set 13%-in. csg. 150 

T.D. 155 ft.; W.O.C. 

sheii Oil Co., Inc.’ s No. 2 Merritt, C NW 
pid — 15-17- 20. 5%-in. csg. 7,646 ft.; 
rig. plug 

Southwood Oil Co.’s No. 1-C A. L. Poin- 
dexter, C N% SW SE Sec. 23-17-20. 


Bet “in. esg. 7,657 ft.; T.D. 7,657 ft.; 
flwg. into pits 

Standard Oil Co. of La.’s No. 1-B Gun- 
nels, 571 ft, W, 585 ft. S, NE cor. NW 


sw Sec. TBA719. Set 6-in. esg. 7,503 


3. W.0.C. 
standard Oil Co. of La.’s No. 1-B N. 
Johnson, 655 ft. W, 660 ft. N, SE cor. 
SE SE Sec. 9-16-22: R.U. 
co Oil Co. of La.’s No. 1-B Lewis, 
N, 560 ft. E, SW cor. SW NE 
See. Toatae. Drig. sd.&sh. 5,599 ft. 
Standard Oil Co. of La.’s No. 1-A Lon- 
Bet” Unit, C NE SW Sec. 19-17-19. 
et Me in. esg. 2,149 ft.; drig. sdy. sh. 


Pi tod “Oil Co. of La.’s No. 1 Oda 
Jameson et al, 660 ft. N, 664 ft. W, 
SE cor. or. 14-17-19. Drig. rd. sh.& 


sd. 7,130 f 
Standard Oil” Co. of La.’s No. 1 Petty 
Stave, C SE SE Sec. 4-17-21. Drig. hd. 


L.&sh. 6,118 ft. 

Standard Oil Co. of La.’s No. 1 R. S. 
Warnock, C NW NW Sec. 36-16-20. 
Drig. sd.&sh. 5.946 ft. 

Suverior Oil Co.’s No. 1 Martel. C SW 
SW Sec. 10-18-22. Set surf. csg. 210 ft.; 


Tide Water Seaboard’s No. 1 Clark, C SE 
NE Sec. 16-18-19. 9 10%-in. esg. 2,- 
514 ft.; csg. 7,288 f 

G. H. Vaughn and Boas Rock Oil Gores’ + 
No. 1 J. Jones unit, C SW NE Sec. 21- 
17-20. Set whpstk. 3.640 ft.; drid. to 

: Pie ayy 4° off: abd. loc. and 

C SW NE and set 6-in. csg. 

T.D. 7,636 ft.; completing. 


Craighead County 


Tennark, Inc., No. 1 R. M. Martin. SE cor. 
NE NE Sec. 35-14-3e. S.D. 4,010 ft. 


Lafayette County 

East be Ref. Co.’s No. 2-A Patton. 
373 ft. 652 ft. E, NW cor. NW SE 
Sec. 3418-24. =" and abd. hole 3.- 
524 ft.; skd. Ms S and spd.; set 
5%-in. esg. 3,480 f 

East Texas Ref. to. et. al’s No. 1-C C. 
Warren et a. bs NE SE NW Sec. 24-16- 
24. S.D. 10 


i dae 


Cabot Drig. ame No. 1 LeMay, 330 ft. 
= ae Se SW Sec. 26-4n-9w. S.D. 


Miller County 
W. C. Feazel’s No. 1 Heflin, 455 ft. N, 


7,626 ft.; 


350 ft. E, seal cor. frac. Sec. 17-20-27. 
Drig. 600 f 
oeeat County 
Clark’s No. 1 T. M. Bemis, 330 ft. 
0. AW cor. NW NE Sec. 23-10s-22. M. 
ILM. 


Ouachita County 


A. B. Turner et al No. 1 Cook Est., C 
NW SW Sec. 27-15-18. Rng. 7-in. csg.; 
1,588 ft.; T.D. 1,618 ft.; W.O.C. 


Pulaski County 
om, oe Corp.’s No. 1 Huffman, 330 
cor. NW SW SW Sec. “2p-4n- 
Ry Sacin. esg. 206 ft.; S.D. 1,7 


Sevier County 


R. McArthur’s No. 1 Bell est., 20 ft. 
SE cor. SE SW Sec. 29-9s-32w. Set 
12%-in. csg. 100 ft.; S.D. 390 ft. 


Union County—Schuler 


Lion Oil Ref. Co.’s No. “a” Morgan, 330 
ft. NW cor. W% Sec. re8-18-17. 
T. Jones sd. 7,546 a: T.D. 7,730 ft.; 
DS. stk.; cutting out. 


Union County—Other 
Barnsdall Oil Co.’s No. 1 Cameron, C SW 
SW S 36- 7... RAs, 


E. G. Reade No. 4-A H. C. McKin- 
ney, 306 ft. 660 ft. E, SW cor. SW 
SW Sec. 90-17: 15. Hole 120° off; P.B. 
2,150 ft.; hole 11° off; abd. and skd. 
20 ft. N; set 10-in. csg. 100 ft.; TD. 
ane ft. set 7-in. csg. 2,167 ft.; R.U. 


Crestrock O8 Co's Mo) 5. BS , 330 
ft. S, ft. W, NE ’ sw 
Sec. 916-15. S0. 2,370-80 ft. and 2,- 

400 f oft f 415 ft.; T.D. 

2.415. ft.; pert. orsT0. 4 fi pm . est. 

.P-D.; smali S.0 ‘ BF. 

B% 0 oil; wo 

Delta Drig. Co. et al’s No. 1 J. E. Bull, 
330 ft. SE cor. SW NW Sec. 6-18-13. 
Tstd. oil and S.W. in Meakin sd. and 
oil and mud in Graves sd.; tstg. sat. 





QUICK, ACCURATE TESTS 


Use CURTIN CENTRIFUGES 





Simple in design . . . Ruggedly 
built . . . Require no special 
of crank produce required speed 
with no strain. Curtin Centrifuges 
meet all A.S.7.M. Standard 
Method D-96-35 and A.P.I, Code 
No. 25 requirements. Fully de- 
scriptive literature upon request. 


W-H: «Co. 


HOUSTON 
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sd. in Blsm.; S.W. 
set 7-in. ane 2,730 ft. % : 
;. flwg. 10 B.P.H., 50% wash wtr.; 
4 ; T.D. 2,730 
} . Co.’ at T. 


2,710-18 :ft.. 


Grace, C 
-in, a 
- por. 6,- 

tstd. mu 


8.W. 0. ; BD. 6819 ft. 


Lion oO. Ww.w.o,; < OTD. 7, 


pimp. est. 700 BED. Sw; SSO. 


ek. ft.: w, 
Inc.’s Not Moore, C SE SE 


1-17s-l4w. T. Crain sd. 3,043 ft.; 
S.D. 3,066 ft.; W.O. 


FLORIDA 


ft.; SB 
ft.; 8.0.. 

ow. 

O.C. 


zi 


Baker County 
Swift Creek Oil Co.’s No. 1 Howell Tur- 
tine Co., approx. C Sec. 15-4s-19e. 


Dade County 
ie B00 te E, foo ft. WN, SEC cor. 
4 cor. 
Sec. 31-538-35¢. Loe. 


Florida Oil Discovery Co.’s No. 2 Cedar 
Key, SW SW NE Sec. — =D. 
5.208 ft.; W.O. heavier 

Nassau Coun’ 

St. Mary’s River yo Corp.’s No. 1 Hil- 
lard mtine C cor. NW SE 
Sec. 19-4n-24e. SD, "4,762 ft., sd. 

Suwannee County 

Wm lan al’s No. 1. Lucy 
Cotton, “eo ft. N, 153 ft. SE co 
NE -lle, S.D. 184 ft. 

J. W. Ph ws Oil ltn. Co.’s No. 1 
Shilkett, NW NW . 14-4s-14e. No 

port. 
GEORGIA 
Clinch County 

Georgia Reso Inc.’s No. 1 Gillican, 

Dist. 4. SD. 400 ft., gr. sh. 
ALABAMA 
Barbour County 

W. B. Hinton’s No. 1 fee, Sec. 14-9n-26e. 

T.D. 5,546 ft.; T.A. 
Choctaw County 

Joe Modisett et dh me 1 Moterees. cn 
cor. SW SW 20-9n-2w 
520 ft. 

Houston County 


Colum mbia Oil Co.'s No, 1 State Ld., SE 
NE NE Sec. 8-2n-29e. S.D. 2,150 
Ima clk. 


Lawrence County 
Mis Sothern 474 Co.’ —- ver 1 W. R. 
Jackso: = ee . EL, Sec, 
30-7-6. De 570 ft., hd. 2g 


Washington County 
Texon Drig. Co.’s No. 1 Stallworth Na- 
val Stores, Sec. 25-5n-4w. S.D. 2,706 ft. 


MISSISSIPPI 


Attala County 
osciusko Oil Co.’s No. 1 penne, 600 ft. 
ae 


NW cor., 1 
P. & M. Oil Co.’s No. 1 * MeMillin, 
ee es SE Se ice 26-13n-5e 
Claiborne County 
Claiborne Co. Dev. Co. No. 1 Ruth 7 
San 3K 8 SE Sec. ee te err 
D. 2,949 ft.; S.D. 3,272 
Copiah County 
Triangle Drig. Co.’s No. 1 W. W 


Broome, 153 ft. SW cor. SW SE Sec. 
1-10n-8e. T.D. 10 ft. spd.; S.D.; W.O. 
heavy rig. 

Harrison County 


Big Ri ten an hver nh C NE 
5 Pgs 5 7s-10w. S.D. 2,700 fi ae 
Hinds County 


Byrd-Frost et al’s No. 1 Gaddis Farms, 
275 ft. SE cor. SE SE Sec. 12-6n-3w. 


Spd. 

Miss. Basin 0. & G 
farms, 150 ft. E, 
os SW Sec. 17-7n-2w. Drig. elk, 5,- 


Itawamba County 


a Seg. et al’s No. 1 Ky. Lbr. ag 
1,320 f 660 ft. S, C Sec. 7-10s-10e 
Twisted off D.S., skdd. 24 ft. S and 
ope: set 10%-in. ‘esg. 170 ft.; drig. 377 


Issaquena County 
A. A. Chaney, Tr.’s No. 1 J. C. Mohanna, 


Sec. 13-18n-3e. R.U. 
Locke & Mellard’s No. 1 W. Gary, 660 


ft. SE cor., NW Sec. 14-9n-6w. Loc. 
Kemper County 
M. ve Crabb et al’s No. iv T. Caldwell, 
W SE Sec. 25-9n-15w. 10%-in. csg. 
30 Aa reported S.0.&G. 2,100 ft. 
Lamar County 


Ira H. Larr et al’s No. 1 M. Simmon, 
Sec, 32-3n-l4w. S.D. 100 ft. 


South Miss. Pet. Corp.’s No. 1 Pearl 
Morris, 500 ft. S, 570 ft. E, C Sec. 
2n-l4w. S.D. 3,02 of 

Munroe Sets 

Willmut G. & O. Co.’s No. 1 Roberts, 

NW Sec. 18-13s-17w. R.U. 
Pike County 

S. R. eo No. 1 Cupit, 360 ft. N, 
660 f eS cor. NE SW Sec. 25-2n- 
Te. $b. Vea 

Prentiss re 
Home Dev. Co.’s No A. Allen, 


Mrs. 

Sec. 8-7s-9e. Drig. i 1,312 ft. 
Simpson B ge 

Cleve Love No. 1 Gardner, SW 


E. 
cor. SW NE Sec. hiowite S.D. 3,150 
ft., Wix. 


Wilkinson County 


Louisiana Progress Oil Co.’s No. 1 A. M. 
Young, 792 ft. N, 88° 30’ W SE cor., 
Sec. 40-4n-le. R.U. 

Yazoo County 

Conroe-Wilcox’s No. 1 Stubblefield, Sec. 
25-12-lw. M.I.M. 

Harry Hanbury et of s No. 1 Brooks, SW 
Sec. 17-10-2. M.I. 

 - a te et ay s No. 1 Broomfield, 

Sec. 2-10-3. R.U. 

nee % O'Brien's No. 2 Stevens, C SE 
NE Sec. 13-10-3. T.D. 1,545 ft.; ran 
survey; rng. 10-in. csg. 1,543 ft.; T. oil 
sd. 4,475 ft.; cg. sd. 4,481 ft. 

Jones & O’Brien Bros.’ 7 3 Stevens, C 
SW SW Sec. 12-10-3. Drk 

Union Producing Co.’s No. 1 Friley, 1,944 
ft. W, 678 ft. S NE cor., SE Sec. 14- 
10-3. Set 10%-in. csg. 1,540 nS drlg. 
sh. 4,185 ft.; prep. core. 

Union Prod. Co.’s No. 1 Stevens, C NW 
NW Sec. 13-10n-3w. T. Cretaceous 4,- 
395 ft; rec. 4% ft. shly. L.&sd. with 
O.S. 4,407-27 ft.; cd. sdy. sh. 4,670- 
4,770 ft.; Eutaw O. sd. 4,865-77 ft.; 
D.S.T. 4,860-77 ft. ree. 2,900 ft. oil 11 
min.; ran survey to 5,235 ft.; rmd. out 
core hole 5,295 ft.; cd. sd. 5,493-5,508 
ft.; S.0.; D.S.T. 5,486-5,508 ft.; rec. 3,- 
800 ft. S.W. in 13 min.; %-in. cks. T. 
&3.; W.P. 10 lb.; cg. in Tuscaloosa rd. 


sh. 5,630 ft. 
= Prod. ee s No. 2G. Woodruff, 
S, 680.7 ft. E, Siw cor. SE 


220.5 ft. 
Inc.’s No. 1 Frank 
E 


oe 13-10-3. 
Yazoo _ Refinery, 
s NW Sec. 17-10-2w. 


Brooks, W% 
R.U. 





LOVISIAN 


N. LOUISIANA WILDCATS 


Bossier Parish 


Ref. Co.’s No. 20 C. B. Hodges, 3,- 
ft. N, 1,388 ft. W. ~ 


ft. N, 
15-19-11. R.U.; 

ant. a “4 “No. 7-B Kendrick, 
150 ft. 1,980 ft. W, SE cor. Sec. 22- 
19-11. et 1,029-42' ft.; S.0.&G.; set 
gin . esg. 1,770 ft.; T.D. 1,785 ft: W. 


gle a Dae. Co.’s No. 3-A Herold et 
cor. NW 


al, ft. E, 322 ft. S, NW 
uses: SAA sh. 1,700 ft. 
Co.’s No. 1-A Herold, 1,326 
sade pada hl ae pee 17- 
Caddo Parish 
R. E. No. 3 Ellerbe et al, 330 
ft. N. en, te wd aly” 
14. %D. 5,560 ft.: T. L. 5,547 ft.; ~ 
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5%-in. esg. 5,546 ft.; swhg. failed; cg. 
5,568 ft. 


Ark. La. Gas Co.’s No. 1 Bell, 1,213 ft. 
N, 1,067 ft. E, SW cor. Sec. 6-17-16. 
Set 9%-in. csg. 3,246 ft.; T. Pettit L. 
§,629 ft.; D.S.T. 5,627-77 ft.; rec. 15,- 

,000 cu. ft. gas; set 5%-in. csg. 6,- 
a ft.; T.D. 6,400 ft.; to perf. in Pet. 


Burnham Drig. Co.’s No. 2 Wilkinson, 
1,650 ft. N, 990 ft. W, SE cor. Sec. 
33-22-16. Set 10-in. esg. 105 ft. 

ser Cramtosd et al’s No. 1 Lloyd, 3,- 
940 ft. N, 1,000 ft. E, SW cor. Sec. 
29-17-13. No show in Jeter; cd. Pet.; 
gave sh.&dns. L.; drig. 5,837 ft. 

L. I. Davis’ No. 1 Williams, Cc NW NW 
Sec. 14-15-15. R.U.; S.D. 

Gerhig Co.’s No. 1 Tompkins, 1,321 ft. 
W, 660-ft. N, C Sec. 18-21-15. Set 7- 
in. csg. 1,569 ft.; W.O.C. 

Jones Oil Co.’s No. 1 
674 ft. W, NE cor. 

acdzd. with 


dry 1.6 1.679 ft., 8.0, 3,000 
al.: 
pW. Mec McCutiough’s No. 4 Hart, 673 ft. N. 


Jack Lent et al’ 


620 ft. E, SW _ cor. fs: 21-21-16, Set 

10-in. csg. 60 ft.; S.D. 350 - 
McElmury & Hamilton’s No. 1 Mattson, 
8, a — NW 


866 ft. 

6. Drig. sh. 1,0 ft. 
R. " Manziel’s No. 2 Rig 438 ft. 8 
” 956 oe , NW cor. Sec, 17-21-15. S.D. 


Milam Prod. Co,’s No. 1 Patrick, 1,985 
ft. S, 90 ft. W, NE cor. NW % Sec. 1-20- 
* 4%-in. esg. 1,358 ft.; T.D. 1,471 ft. 

Standara 


J. y Murray et ate No. 1 

on Co. fee, 330 ft. 200 ft. E, SW 
aor Sec. 12-21-16. set 7-in . 1,500 
ft.; acd. with 1,000 gal. at 1, ft.; 
$.0.; T.D. 2,312 ft.; set 5-in. esg. 2,255 

rr TD. 2,312 ft.; pmpg. S.W.; 8.0. 
& Lester’ 's Ne. A Seybe: 218 
t. N, 4,242 ft. C Sec. 17-20-15. Set 


5%-in. 1,338 ft.; The. 1,640 ft,; will acd. 
$tanolind O. & G. Co. No. 1. 131 Dillon 
hrs. C SE NE Sec. 14-21-15. Ran 
Sthmb. 9,109 ft.; T. Smkvr. L. 8,952 
ft.; ran Schimb. 10, se oe ED; - set 4 


in. 10,154 ft.; 
Joe G. Strahan’s No. 4 er Suse sBa0°R ft 
E, NW cor. Sec. 32-21 


1, ft. 
Drig. sh. 1,837 ft. 
Sultana Drig. Co.’s No. 1 Bain, 198 ft. 
W, 480 ft. N, SE cor. Sec. 4-23-15. 
Drig. 3,777 ft. 
Texas Co.’s No. 5 La. Co. fee, 2,159 ft. 
S, 436 ft. E, NW cor. NE% Sec. 1-20-16. 
6%-in. esg. 1,331 ft; T.D. 1,480 ft.: 


Texas Co.’s No. 10-B Noel, 990 ft. S, 330 
ft. W. NE cor. Pe Sec. itt. Poa 
Set 65%-in. csg. 1,502 ft; acd. 4,000 
gal.; W.O.S.R. 1,648 ft. 

Texas Co.’s No. 1 Shea, 3,300 ft. S 
ft. E, NW cor. NE Sec. 1-20-16. RU. 

Travis & Red Iron Drig. Co.’s No. 1 
Chandler et al, 819 ft. S, 2,086 ft. E, 
NW cor. Sec. 5-23-15, Set 95-in. esg. 
961 ft.; fsg. D.S. 5,220 ft. 

Waldron & Barnes’ No. 1 Ark. Fuel Oil 
fee, 438 ft. N, 1,368 ft. E, SW cor. NW 
SE Sec. 1-20-16. Drig. sh. 423 ft. 


Caldwell Parish 


Critchett & Woods (formerly E, T. 
Oakes) No. 1 Kyles, NE cor. SW NE 
Sec. 18-11-3e. Fsg. D.S. 4,975 ft. 


Claiborne Parish 


Lisbon Expltn. Co. No. 1 
ene 330 ft. N, 660 ft. E, of 
NE Sec. 36-21-5. O.W.D.D,; 
5 13 ft.; recmtd. 7-in. csg. ~ 
T. Tr. Pk. 5,405 ft.; T. lower Marine 
es 7,833 Bie gas and dist. sd. 
hd. ight; set 5-in. csg. 8,- 
381 "TR: pert, ghee 83 ft. and stk. gun; 
to test Brad before fsg. 
Cons, x eg No. 1 Lloyd, 660 ft. 
Ss, E, C Sec. 10-20-5. Drig. sh.& 
Is Poor ‘ft. 


De Soto Parish 


N W. Hunter’s No. 1 Anders-LeBlanc, 
C NW SE Sec. 5-11-14. Set 10-in. csg: 
590 f.; D.ST. 1,954-74 ft.; rec. 150 ft. 
ga 25 min.; S.S.O.; s.D. wtr. 2,655 


Dewey Jaun’s No. 1 Frost Lbr. Ind, 
G00 ft. SE cor. SW Sec. 14-23-36 RU, 
David Fg ty No. 1 Russell, 50 ‘ft. N, 
500 ft. W, SE cor. NE NW ‘Sec. 12-11- 
16. Ds. 2,725-36 ft.; rec. 1,000 ft. 
S.W. in 33 min.; ed. S.W. sd. 2,736-38 
aa Ls oe 2 741 ft. 
ttle No. 2-A wane E NW 
“> SW % Sec. 14-12n-llw. T. bkn. sd. 
gee 6 %-in. csg. 2,557 ft.; tstg. 2,698 


ft 
Franklin Parish 
Continental Oil Cr s No. 1 J. T. Carroll 





et al, 330 ft. oP gees Sec. 26-13-8e. 
Drig. anhy. 3,818 f 
La Salle ae 


Smith Bros.’ No. 1 Kenney, 660 ft. 8S, 
150 ft. W, C Sec. Tate. % T. sd. 1,517 
ft.; set 8%- in. csg. 1,517 ft. T.D. 1,- 
527 ft.; tstg. 1,527 ft. 


Morehouse Parish 


Co. No. 1-A Tensas-Delta, 

1,894 ft. WwW, 1,584 ft. 8S, NE cor. SE Sec. 

822-4. Set’ 20-in. csg. 125 ft.; 16-in. 

csg. 712 ft.; set 10%-in. ce. 2.448 ft.; 

T. salt 8,114 ft.; ave. Be 9,020 ft. 

United Carbon Co.'s N sa fi ee, Sec 
4-21-5. Drig. 2,000 ft, 


Natchitoches Parish 


No. 1 Walker, C NE 


NE Sec. 9-10-10. 10-in. csg. ” tts re- 


rted small S.0. 2,018 ft.; DS.T. 2 2° 
7-18 ft.; rec. 32 jts. S.W. 
Popkins & DeSoto Bros.’ No. 1 Peavy- 


Wilson Lbr. Co., 330 ft. NW cor. S 


NW Sec. 36-7n-9w. O.W.W.O.; O.T.D 
500 ft.; S.D. 2,700 ft. 
Sabine Parish 


Ed Bailey’s No. 1 Hale, 330 ft. NW cor. 
eh NW Sec. 6-7-12. S.D. for wtr. 1, 
| TR et al’s No. 1 Sepulvedo, 
4-00 fe N, 330 ft. E, SW cor. Sec. 4 
7-13. T. clk. 2,022 ft.; set 6-in. csg. 2,- 
027 ft; WO 0.c. 
Hunter Co.’s No. 2-B —— is Co.. “4 


M. Lanza’s No. 1 Phares 

NE SE Sec. 5-5-12. Drig. 

N. Livingston’s No. 1 Bio 
660 


Rivers, C NW NW 
esg. 2,147 ft.; T.D. 


; W.O 
26813. in. 


tstd. S.O. 


No, 1 Sabine, Hy cor. = 
x ‘See. S78: 6-in. cog. 2,061 ft.; 
) A iam ft.; P.B. 2,350 ft. ; tstg. aaa 


ae. Sneed No. 1 Leone, SW cor. NW 
SE Sec. A tex T.D. 1,962 ft.; 6-in. 
; W.0.8.R.; "TD. 2,116 ft. 
330 ft. SW cor. 


Sage ft; T. clk. 2,145 ft.; 
win Gus a ft. 


4 2,028 ft? W.O. wir 
J. s ck’s No. No. 1 Weber, 330 ft. SE 
cor. | Ww Sec. 8-7-13. Set 10-in. csg. 


Sutton-Zwolle Oil Co.’s No. 3 Sabine. 
660 ft. E, NW cor. NE bed. 
li. S.D. 


poe Seg 


Ww. oO. Co.’s 6 Frost 
ise Ind, a 253. bet” ¢-in. esg. 


PR. Pag "Nat. Gas Co.’s No. 95 fee, Sec 
36-22-3e. Drig. sh. 2,067 ft. 

Memphis Nat. Gas Co.’s No. 1 Day, 951 
ft. S, 277 ft. E, NW cor. Sec. 24-22-3e. 
Set 12%%-in. csg. 174 ft. 

H. Woods’ No. 1 Union Power, 1,980 
Om, Eg 660 ft. S, NW cor. Sec. 29-21-3. 


E. Hope 


Webster Parish 


Geo. ox es No. 2 Bodcaw, Sec. 15-21- 
10. O.W ; O.T.D. 4,732 ft.; cutting 
Inr. ta “f 

Hunt ou co, s No. 3 Stewart, C * oye NW 
Sec. 29-21-10. Drig. L.&sh. 5,3 = 

Hunt Oil Co.’s No. £ Stewart, 480 Ss, 
835 ft. E, NW cor. SW Sec. 32- a1. 10. 
Drig. 4,426 , 

Magnolia Pet. Co.’s No. 3 Cox, 672 ft 

, 737 ft. N, SE cor. SE NE Sec. 22- 
21-10. Drig. rd. sh. ,890 ft. 

Oliphant Oil Co.’s No. 2 Banks, 410 ft. 
cf 660 ft. E, NW cor. Sec. 2-20-10. 
et on. in. esg. 5,611 ft.; drig. sdy. sh. 
7,380 

a 'O. & G. Co’s No. 4 
660 ft. SE cor. Sec, 25-21-10. T. Li Pk’ 
5,829 ft.; 95-in. csg. S550, & drig. 
6,829 ft.; on- in. csg, 5,950 ft.; 9%-in. 

5,863 f hole off 4°, winek 6,- 
989 ft.; set Sad whpstk. 7,258 ft.; drig. 
rd. sh.&sd. 7,417 ft. 

Woodley Pet. Co.’s No. 2 Couch, 810 ft. 
S, 510 ft. W, NE cor. SW Sec. 35-21- 
10. 13%-in. csg. 683 ft.; set 95-in. csg. 
5,775 ft.; drig. sdy sh. 7,277 ft. 


SOUTH LOUISIANA FIELDS 


Abbeville—Vermilion Parish 


Continental Oil Co. No. 1 David Meaux, 
Sec. 9-12s-3e. T.D. 11,358 ft.; 3 as 
sd. 11,318 ft.; DS. s P.B. and side- 
tracked; drig. 7.420 x 

Continental Oil Co. No. 1 Franciol, Sec 
67-12s-3e. Drk. 

Stanolind O. & G. Co.’s No. 1 Lebocut, 
Sec. 33-12s-3e. Drig. sh. 7,930 ft. 


Parish 


Republic Prod. Co.’s No. 9 Columbia Ld. 
Tmbr. Co., Sec. 15-6s-13w. T.D. 7,- 
330 ft. 
Republic Prod. Co.’s No. 1 G. Whit 
_. Sec. 15-6s-13w. Drig. sd &sh. 6. 
Re ublic Prod. Co.’s No. 1-B Whitman, 
c. 15-6s-13w. R.U. 
Republic Prod. Co.’s No. 3 L. Whitman, 
ec, 15-6s-l3w. T.D. 7,662 ft.; 5%-in. 
cesg. 7,662 ft. 


Bateman Lake—St. Mary Parish 


Texas Co. No. 1 St. Mary Parish Sch. 
Bd., Sec. 16-16s-12e. Gas sd. 11,169-79 
ft.; cd. sd. dist. cut 11,516-19 ft; T.D. 
11,589 ft.; 7%-in. om. at 579 ft.; sdy. 
sh. show dist. 11,554-59 ft. 

Texas Co.’s No. 3 Way Bayou, Sec. 21 
16s-12e. Loc. 


Baton Rouge—East Baton Rouge Parish 


W. V. Bowles’ No. 2 Richard Commu- 
nity, Sec. 45-7s-le. T.D. 6,522 ft.; 5%- 
in. esg. 6,522 ft.; perf. — 6,500-15 
ft.; tstd. S.W.; drig. out cm 

W. Vv. Bowles et al’s No. 2 University 
Hills, Sec. 68-7s-lw. R.U. 

Guaranty Oil Co. No. 2 Morgan, Sec. 65- 
7s-lw. T.D. 6,530 ft.; 5%-in. csg. 6,450 
ft.; swbd. S. 

Wm. Helis’ No. 3-B “Duplantier, Sec. 68- 
7s-lw. T.D. 6,500 ft.; 7-in. csg. 6,478 ft. 


R ao DP A 





lw. T.D. 7,248 ft.; ig. 

Wm. Helis’ No. 4 il iy ence 66- 7s- 
iw. T.D. 6,572 ft.; T. 460 ft.; 7- 
in. esg. 6,464 ft. LP. 245 BPD: 11/ 
64-in. ck. 

T. G. Markley et al No. 3 Knox. Amis- 
Farnbacher, Sec. 66-7s-lw. T.D. 6,478 
ft.; run 7-in, csg. 6,465 ft.; Pg 

Marshland Oil Co.’s No. i J. McDon- 
oe. Sec. 45-7s-le. T. sd. a7? ft.; T.D. 

488 ft.; LP. 204 B.P.D.; 11/64-in 
Sug rarfield Oil Co.’s No. 2 Irby Nichols, 
c. 45-7s-le. T.D. 4,390 ft.; 5%-in. csg. 
4,390 ft.; perf. csg. f345-67 ms LP. 
65 bbl. net oil, 75% S \%-in. ck. 

Texas Canadian Oil Co.’s iho. 2 Bogan- 
Davidson, Sec. 67-7. ow. 6-in. esg. 18 
ft.; drig. sd.&sh. 3,100 ft. 

Ag St. Elaine—Terrebonne Parish 
exas Co. No. 19 State-Bay St. Elaine. 
= 18-22s-18e. T.D. 6,500 ft.: 9%-in. 
i Seay ft: T.D. 7.028 ft.: 7-in. cs 
7 8 ft.; pert. ry 6,440-6,500 Fs 4 
plugged; drig. 6, ; Rae & SZ . 
32.3 gee ck. 
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nit- 
6,- 
an, 


an, 


ich. 


Bayou des Glaise—lIberville Parish 
Humble O. & R. Co. Ne 12 Vi 
Sec. 78-8s-8e. T.D. 3,025 ft.; ee 
i. & T. salt ret Sy 
Humble 0. & B, oe No. 2-B Wilberts, 
Sec. 78-8s-8e 


stele: Sedona <Rinoniniansies ie 


Texas Co.’s No, 12 State, Sec. 20-23s-20e 
PD, aoe ft.; sdtrkd; drig. sdy. sh.& 
Texas Co,’ 8 Wo. 61 State, Sec. 127,280-206. 


T.D. 4,309 ft.; 7-in. 4 
Pp. nm ya PD: 


csg. Viet 270 sy 
#e-in. ck. 

Cameron ee ee 
nolia Pet. Cameron 
eadows, Sec. Co-teise T.D. — 

ft.; 7-in, csg. 6,494 ft.; perf. cag. 6, 
90 ft.; tstg. 
Chacahoula—La Fourche Parish 
Sun Oil Co. No. 1 ress, Sec. 75-15e 


15e. 13%-in. csg. ft.; T. salt 6,- 
072 ft.; T.D. Gas. ft.; PB. 2 St 
sdtrkd.; T.D. 6,553 ft.; ‘sdtrkd.; 


65-15s-15e. 8.D. 4,259 ft; T.A. 


Chalkley Field—Cameron Parish 

Humble 0. & R. Co.’s No. 1 Cameron 
Sch. a Sec. 16:12s-6w. Loc. 

Humble O. & R. Co.’s No. 5 K. B. Han- 
zen, Sec. 9-12s-6w. Drk. 

Humble O. & R. Co.’s No. 5 Sweet Lake 
Ld. & Oil Co., Sec. 7-12s-6w. Drig. sh: 
&L. 7,619 ft. 

Shell Oil Co., 
8 7.2 


Inc.’s No. 4 Hanzen. T.D. 
g. 


Charenton—St. Mary Parish 


Pan American Prod. Co.’s No. 3-A H. 
Ecuer, Sec. 11-13s-9e. Dr’ 

Pan American Prod. Co.’s No. 17 Laws 

Sec. 31-13s-10e. Drig. 6,- 


Realty Co., 
342 ft. 

Pan American Prod. Co.’s No. 6 South 
ae § Corp., Sec. 31-13s-10e. S.D. 7,- 


Cheneyville—Rapides Parish 

Amerada Pet. Corp.’s No. 7 Weil Co., 
Sec. 54-1s-2e. R.U. 

Gulf Oil Corp.’s No. 2 M. Pope, Sec. 56- 
1s-2e. T.D. 5,751 ft.; 5%-in. esg. 5,751 
ee csg. 5 ,5:786-50 ft. LP. 308 B. 

Ss. W. 'Rithardson’s — 4 Weil, Sec. 
1s-2e. 5. 5,796 ft ME hes csg. 5 706 
ft.; perf. 5,752-68 ft 

Ss. W. Richare son’s No. 5 Weil, Sec. 53- 
1s-2e. Drig. sh. 3,026 ft. 


Creole—Cameron Parish 
Sugerior Oil Co.’s No. 9 State, Gulf of 
Mex., Twp. 15s-8w. Drig. sh. 4,420 ft. 
Darrow—A fon Parish 
Humble O. & R. 's No. 25 Comm 
nity, Sec. 31- Toede. * TD. 4,770 ft.; 7. 


a fo! s No. 26 Commu- 
nity, Sec. Sotdege. R.U. 
Kiva Oil Co. No. Duplessis, Sec. 60 
10s-2w. S8.D. 2,5: ins 
Dog Lake—Terrebonne Parish 
Texas Co. No. 23 State, = 5-22s- 

T.D. 7,429 ft.; P.B.; sdtrkd.; 7D. = 
105 ft.; P.B.; sdtrkd.; cg. sd. 6,841 ft. 
Eola—Avoyelles Parish 
Amerada Pet. Corp.’s No. 3 Glaze, Sec. 





6-2s-3e. T.D. 8,556 ft.; 5%4-in. esg. 8.- 
555 23 perf. . 8435-30 ft.; LP. 65 
bbl. in 2 hrs.; 


-in. 
Amerada Pet. Corp.’s No. 4 Glaze, Sec. 
6-2s-3e. Drig. sh. 7 ft. 
Amerada Pet. Corp.’s No. 3 Irion, Sec. 
6-2s-3e. 


Amerada Pet. Corp.’s ee Pe Marchive, 
Sec. 6-2s-3e. Drig ‘sh, 1,4 

Amerada Pet. Corp.’s No. % Marchive. 
Sec. 6-2s-3e. T.D. 8.580 bi Bs Se. : 6: 


c 

Amerada Pet. Corp.'s No. 1 White et al, 
Sec. 7-2s-3e. Drig. sh. Me ag 96 ft. 

W. C. Feazel et al’s No. 1 R. Z. Sclater, 
o = 1-2s-2e. R.U. 

Kenedy’s No. 1 R. R. Irion, Sec. 

apt SP Drig. sh. 1,830 ft. 

S. W. Richardson’s No. 1-A Haas, Sec. 
11-2s-2e. Drig. sh. 6,730 ft. 

S. W. Richardson’s No. 7 Haas Inv. Co., 


Sec. 7- 2s-3e. Drig. sh. 3,026 ft. 
~- os am s No. 2. Townsend, Sec. 8-2s 
38e. R.U. 


Fausse Point—Iberia Parish 
Texas Co.’s No. 6 State, Twp. 11s-8e. 
13%-in. csg. 1,407 ft. cg. 5,170 ft. 
Gorden Island—Plaq i Parish 
Texas Co.’s No. 37 State, Garden Is 
land, wee. 38-23s-33e. T.D. 5,795 ft.; 7- 

in, se. 5,784 ft. 
Texas Co.’s No. , ‘ear Sec. 38-23s-33e. 
Drig. sh. 1,320 f 
Golden Seether Fourche Parish 
Acadian Prod. Co.’s No. 1 Dr. L. P. Le- 
Blanc, Sec. 2-19s-22e. Drig. sh. 2,630 ft. 


Harry Lou- 
viere, Sec. 9-19s- U. 
Bennett Oil Co.’s No. 3 Cheramie, Sec. 
12-19s-22e. 


RU. 
Berkshire of Co.’s ‘~ 8 Nicol, Sec. 2- 
a T.D. 5,230 ft; 5%-in. esg. 5,- 


230 ft 
Berkshjre Oll Co.’s No. 7 Nicol, Sec. 9- 
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19s-22e. T.D. 2,670 ft.; 7-in. csg. 2,670 
eae pa had 's No. 8 Nicol, Sec. 9- 


Boller & Fg es . ae Che- 
erin, Soe Deze. 10%-in. . esg. 803 


Brown e ‘Woods’ e Not 1S.H Sec. 
pe — T.D. 2,710 ft.; a p a 1,- 


; sdtrkd.; dr 
Peter Cioban’s No. 1. Nat ‘Alario Sec. 2- 
19s-22e. R. 
Golden Meadows Oil Co.’s No. 1 Whit 
ney Rebstock, Sec. 2-19s-22e. Drk. 
bei -“S — No. 3 Gaspard, Sec. 9-19s- 


Jim McMurre ‘so No. 1 P. Collins, Sec. 


12-19s-22e. 

M. H. Marr and R. No. 1 Church 
property, Aw FA eae ae vee 
T *D. Seba. te ; mt, 2 i Oa. rt: a ¥ 

* 2,647 feet. 
sdtrkd.; TD. 
2 648 tt: flwd. oil and swe bee 
2,647-64 ft.; flwd. gas and sae = went 
dead; T.A, 


Martex Oil Co.’s No. 1 Rebstock, Sec. 2- 
19s-22e. Loc. 


M. H. Marr & Magis eric No. 2 Adam 
Terrebonne, Sec. 9-19s-22e. Drig. 
2,433 ft. 

S Rhodes . Co’s No. 1 Falgout 
Holding Co. . 12-19s-22e. Drig. sd. 

h. pag 
odes Co.’s No. Falgout 
“Holding co. eg aba. loc. 


St. Mary Oil Co,’s No. ee Sec. 
12-19s-22e. T.D. 5 ft.; 
2 Gheratile, Sec. 


Teves oe Co.'s 
Texas Co's No. 4 Falgout Holding Co. 
Sec. 9198-226. _ 
Texas Co.’ ne a 5 Falgout Ley | Co., 
Sec. 9-19s- Tees sh. 1,3 
Golden 4 Mend. 


Texas Co.’s No.4 
ow, Sec. 78-19s-22e. Drie sdy. 


669 ft. 

Texas Co.’s No. 6 L.L.&E.-Golden Mead. 
ows, Sec. 78-19s-21le. fy Sag esg. 573 
ft.; drig. sdy. sh. 3,620 f 

Texas Co. No. 8 test Lake, 
76-19s-2le. T.D. 3, aoa" me 
805 ft.; perf. csg. 

12-198-21e 


Texas Co. No. 1 Theriot, Sec. 
T.D. 10,100 ft.: 7-in. csg. on bttm.,; perf. 
esg. 7,190-7,210 ft.; tstd. S.W.: 
cee. a dt: ft; LP. 260 BP.D.; %- 
nm. CK. 


Grand Bay—Plaquemines Parish 


Gulf Oil Corp.’s No. 5-A Grand Rea 
Sec. 31- eo ge gy 2 sh. 7,885 ft. 


Gulf Oi No A Grand Prair) 
Lv. Dist., . 17-20s-10e. Drig. sdy. 
sh. 9,801 ft. 

Gulf Of ’s No. 7-A Grand Prairie 
Lv. Dist., 5-20s-19e. Loc. 

Gulf Oil 8 xr 8A ~ een Prairie 
Dist., 20s-19e 


Sec. 
Gulf Oil Corp.’s No. 4 Beate, Sec. 20-19s- 
19e. Loc. 


Texas Co. No. 1 State-Lookout Pass, Sec. 
48-20s-18e. Loc. 
Grand Lake—Cameron Parish 


Amerada Pet. Corp.’s No. 2 Motors Bay, 
ae 15s-4w. 10%-in. csg. 1,317 ft.; 
lg. sh. 1,821 ft. 
sume rior Oil’ Co.’s No. 4 Grand Lake, 
Pp. 13s-4w. Drig. sh. 6212 ft. 


Hackberry—Cameron Parish 
on Se No. 25-A Erwin, Sec. 13 


Stanclind Oke & G. Co.’s No. 20 Cameron 
Par. Sch. Ld., Sec. 16-12s-10w. T.D. 


1,454 ft.; fog. 
Stanolind | 'O. & G. Co.’s No. Roy oe 
i oe b . 31-12s-10w. Drig. . 6- 


wBec. 802 Oil Co.’s No. 7 Benson Vincent, 
2s-10w. T.D. 7,733 ft. 
Texas Co. No. 27-B State, 623 
5 ae at 7,843 ft., salt: T 
n 6 salt: . 
salt 7,839 ft. P.B. 6,500 ft.; sdtkd.; 
7,973 fts a 

Gules: Sulphur ‘to's No. 1 Simon Doiron 

Sec. 37-12s-10w. Drig. sdy. sh. 6,596 ft. 


Horseshoe Bayou—St. Mary Parish 
Texas Co.’s No. 3 State, Sec. 40-17s-fe 
T. sd. 11,311 ft.; cg. sd. 8.0.&G. 11,- 
323 ft. 
Jeanerette—St. Mary Parish 
Continental Oil Co.’s No.- 1 Leon De 
Mary, Sec. 17-12s-3e. 5 
Herton Oil og 8 ay 6 Roane, Sec. 38 
13s-9e. Drig. sh. 7,420 ft. 
Jefferson Island—Iberia Parish 
Texas Co.’s No. 3 Jeff Salt Mining 
Co., Sec. 58-12s-5e. T.D. 7,914 ft.; 7%- 
in. esg. 7,802 ft. 
Jennings—Acadia — 
Carter-Perrin & Brian No. 1 Martel, Sec. 


47-98-2w. T.D. 1,916 ft; 6-in. i, 
862 ft.; abd. - ste 


-9s-' 
Shell Of] Co.) ne.’s No. 8 Community. 


stanolind 0. 0. & ea. Go. No. 115 Crowlev 
Co., 48-0s-2w. T.D. 7,- 

$30 ft. gee ® 7,624 ft.; og. 
7,580.75 ft LP i78 bbl. in 9 hrs; 4%. 


Parish 
Texas Co. No, 14 Lafitte, Sec. 20-17s-24e 


T.D. ane Be ort Pasi ft.; sdtrkd.; 
Texas” — No. re, Sec. 21-17s- 
24e. Drig. sh.&L. 6,856 ft. 


Uk Sika ee Rist: Dita 


fohs Oil Co.’s No. 11 State, Twp. 17s- 
i ae. esg. 2,034 ft.; cg. sh. 9,- 


7%-in. cag. 1 604 fly TD. 10,77 ft; 
Bert’: pert. cag A 0.78640 fh a tstd. 3,. 
ib r 570.85 ft.: 


tstd. S.W.; perf. csg. 9, OD te, tstd. 
dry gas; ~ esg. — ft.; tstd. 


Shell Oil oo Inc.’s No. 1 ee & 
Israel. Cg. sdy. L. 9,143 

il Co., Inc.’s No. 2 Natalbany Lbr. 
Co., Sec. 19-9s-2e. Cg. sh. S.O. 9,150 ft. 


Sec. 27-21s- 
ry T.D. 5,041 ft.; sdtr! . T. salt 6,- 


Wm. — No. 7 Sabatier, Sec. 54-12s- 
7e. 7-in. csg. 2,205 ft.; drig. sd. 2,804 


wm. | nage os 7 J. E. Ph ey See % 
12s-7e. T.D. 8,850 f 
a ie. 8,192 ft. 


a. 5. 8 No. ‘4 Marston, Sec. 51- 
12s-7e. he 
Texas Co. No. 2 oven, Sec. 25-12s-7e. 


R. 
Texas Co.’s No. 11 J Duhe, Sec. 
12s-7e. T. salt 3.412 ft; T.D. 3,415 Fad 
2,500 eS ft.; 


8: 
Co.'s No. 12 Duhe, Sec. 26-12s-7e. 
536 ft. 


Texas Co.’s No. 1 Polk Hebert, Sec. 25- 
12s-7e. Drig. sh. 1,915 ft. 
Texas Co.’s sey 3 Schwing, Sec. 71-12s- 
ten Drig. 7,883 f 
xas Co.'s Kio. 1 H. _ ae Walet, Sec. 
bay 12s-7e. R.U. 
North Crowley—Acadia Parish 


Humble O. & R. ero 5 Habetz, Sec. 
45-8s-le. Drig. sh. SF 
. Co.’ ; M2. 6 Ohlenforst, 


North Elton—Allen Parish 


Segneies & G. Co.’s No. 1 G. W. 
Jenkins, Sec. 23-6s-3w. Drig. sh. 6,175 


sd., 
7-in, esg. 10,497 ft.; drig. sh. 10,- 
Tio ft. 


Plumb Bob—St. Martin Parish 


Texas Co.’s No. 13 St. Martin Ld. Co., 
Sec. 21-8s-7e. Dredge canal. 


Port Barre—St. Landry Parish 
Gulf Oil Corp.’s No. 17 Wilson-Broach, 
Sec. 4-6s-5e 


McDannald Oil Co.’s No. 2 Tutral, Sec. 
20-6s-5e. Loc. 


Pan American Prod. Co.’s No. 4 Cormier, 
Sec. 4-6s-5e. T.D. 5,425 rn P.B.; side- 
tracked; ba sh. 4, ft. 

Pan American Prod. Co.’s No. 5 Gar- 
_ Sec. 4-6s-5e. Drig. sh.&sd. 3,596 


v. D. Spill No. 1 Gaudet, Sec. 4-Gs-5e 
S.D. 4.700 ft. 


Potash—Plaquemines Parish 
Humble 0. & R. Co. No. 40 Orleans Lv 
Bd., Sec. 13-18s-15e. T.D. 6,191 ft. 
Quarantine Bay—Plaquemines Parish 
ba 2 Oil Corns No. 3-A memamines 
Ld. vo deste Drig. sdy. sh 
e320 fe No. 9 State QQ, Sec. 18 

fo. 
19s8-17e. Loc. 


Oil Corp.’s No. 15 State, 2. 198- 
17e. T.D, 7,721 ft.; T. sd. 7,693 ft. 


Sorrento—Ascension Parish 
Sorrento ie. No. 1 L. L. 

Sec, 27-1 . Drig. sh. 7,467 ft. 
South ggg ol iggy Parish 
Shell Oil Co., Inc.’s No. 4 Peters, Sec 

72-18s-18e. Drig. sh.&L. 9,465 ft. 
South Jennings—Jeff Davis Parish 


Stanolind O. & G. Co.’s No. 1 Doherty, 
Sec. 15-10s-3w. Drig. sh. 7,172 ft. 


Starks—Calcasieu Parish 
W. T. Burton’s No. 1 ere) —_. Co., 
Sec. 29-9s-lw. Drig. sh. 
Valentine—La ear mata 
Wm. Helis’ No. 


Prod. Co.’s No. 3-A a Soe 
wa: , Sec. 10-17s-20e. Drig. 


Venice—Plaquemines Parish 
Ti eet Sate. OF Coo he ee 
(aaa 27-21s-30e. Drig. sh. 10,- 


Villa Platte—Evangeline Parish 
Continental Oil Co.’s No. 2 Attales, Sec. 
45-3s-; U. 


- Sec. 2e. T.D. 9,030 ft.; 6-in. 
csg. on btm 
Contir pax’ Oil Co. * No. 5 ae, 
Sec. s-2e. T.D. 9,057 ft. 
Continental Oil Co’ s No. 4 Hirsch’ Sec. 
44-3s-2e. Dri h. 6,820 ye 
Continental Feo. ‘Ss No 5 Opelousas, St. 
Landry, 44-3s-2e. Drig. og 8,510 


ft. 

Continental Oil Co.’s No. 2 Phillip Fon- 
tenot, Sec. 44-3s-2e. R.U. 

Continental Oil Co.’s No. 4 Pitre, Sec. 
44-3s-2e. . sd. 8, - 

Continental Oil Co.’s No. 1 J. E. Vidrine, 
Sec. 41-4s-2e. pee. sh. 8,620 ft. 

J. K. Hughes’ No. 1 J. Ortego. Sec. 
36-3s-2e. Cg. sdy. sh. 10,226 ft.; sd. 
S.0.&G ft. and 10 132.90 ft.; 
T.D. 10,306 ft.; 5%-in. csg. 10,301 ft. 
West Lake Verret—St. Mary Parish 

Shell Oil Co., Inc.’s No. 4 Jeanerette. 


White Castle—Iberville Parish 


Shell Oil be Inc.’s No, 1 Baist. T.D. 
6,108 ft.; fsg. 


Woodlawn—Jett Davis Parish 
Union- Sulphur Co. No. 1 Raymond He 
bert, Sec. 6-9s-5w. 7-in. csg. 9,575 ft.; 
drig. .. &L. 9,615 


ft. 
sulphur Co.’s No. 1 E. A. N 


* orton, 
Drig. “ee ~ 6,160 ft. 
me Po nag “Co. . 3 Mrs. O’Miller, 


Sec. 7-9s-5w. Drig. 
Woodlawn Oil Corp. > 
1-9s-6w. Drig. 6,312 

S. LOUISIANA WILDCATS 


Acadia Parish 


. sh. 7,635 ft. 
No. 1 Hebert, Sec. 


Tri Parish Drillers, Inc. No. 1 Paul 
Stag, Sec 4-7s-lw. M.I. rig. 
Allen Parish 
Bel Oi] Co. He. 8 5. A. Bell Est. (Blue 
Springs). 
Aewunpton Pah 
Shell Oil Co., Inc.’s No. 1 C. 8S. Eellis. 
Sec. 9-168-14e. Drig. sh.&sd. 7,370 ft. 
Beauregard Parish 
Atiantic Ref. Co. Na 1 Lutcher Moore, 
Sec eg 


3 Loc. 

Atlantic Ref. Co. No. = Rice Ld. & Lbr. 
Co.. Sec. 22-38-11 

California Co.’s a Bell Lbr. 
Co., Sec. 12-5s-10w. bee a &L. 9,430 


ft. 

Revublic Prod. Co.’s bs -a7 
Moore Lbr. Co, Sec. i ie-1aw g. 7° 
950 ft. 

Calcasieu Parish 

Cc. L. Arnette’s No. 1 Arthur Oe: 
Sec. 100 Re 8 10%-in. csg. 130 ft. 
T.D. 395 . 

Gulf Of] Corp 4 Bran- 

non, Sec, 1 bes My Cg. . sd. 9,- 

162 ft. 

Cameron Parish | 


Humble O. & R. Co.’s No. 1 F. J. Pavelil, 
Sec. 5-15s-l14w. R.U, 

Phillips Pet. Co." s No. 1 Miami Corp., 
Sec. 11-14s-6w. R.U. 


East Baton Rouge Parish 
Farris & Golding Drig. Co.’s No. 1 D. B. 


nw MAC 


PLUNGER BARREL 
for 2-inch tubing 


sired, thus flushing itself 
free of sand or gypsum. 
Reversible Valve Body 


lowest upkeep. 

Furnished with 2- 

Standing Valve and with, 

or without, 

Save, with the New 
» “MAC”! 

Ask for complete details 

and price list. 


McGREGOR 


WORKING BARREL 








COMPANY 
Bradford, Pa., U.S.A. 
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McEnnis, Sec. 58-7s-le. 20-in. csg. 42 
ft.; 10%-in. csg. 1,747 ft. 


Iberia Parish 


Plymouth Oil Co. et al’s No. 1 Lynch 
McH a an — T.D. 720 ft.; 
recmt 


vena Parish 
California Co. No. 1 Adam Rutley, Sec 


Peet ye a eg csg. 163 ft.; , 13 %-in. 
rp. 1 95%-in. csg. ft.; 
32, 222 tN; perf. < . 8, 204 v ft.; 
B.P.D.; f,-in. ihe. on Be 360- 


r NG 
Continental Oil Co. No. 1 Bernstein. Sec. 
2-16s-23e. T.D. 10,436 ft.; may abd. 
Jeff Davis Parish 
Housh & Thompson’s No. 1 Lacassine, 
Sec. 29-11s-5w. Cg. sh. 9,282 ft. 
Lafayette Parish 


Stanolind O. & G. Co.’s No. 1 Lacaze 
brow ey et al, Sec. 35-10s-5e. Drig. sh. 


La oe Parish 
Gulf Oil Corp. 2 Grandison, Sec. 21- 
20-23e. sein” csg. 2,090 ft.; drig. sh. 
10,120 ft. 
Tide Water Asso. Oil Co. No. Delta 
Farms, Inc., Sec. 6-17s-23e. ‘prig. sh 


9,967 ft. 
Livingston Parish 


Humble O. & R. Co.’s No. 1 Great Soyth 
ern Lbr. Co., Sec. 27-7s-5e. T.D. 9,371 


ft.; abd 
Orleans Parish 


W_ T. Burton No 1 L.&N.R.R., Sec. 18 
11s-15e. T.D. 10,394 ft.; 5%-in. esg. 10,- 
274 ft.; S.D. 


Plaquemines Parish 
Gulf Oil Corp.’s No. 1-D Buras Lv. Dist., 
Sec. 6-23s-3le. Dredge canal. 


t. Bernard Parish 


Gult Ref. Co. No. 4State-R.R. (Lake 
Borgne), Twp. 12s-l5e. 9%-in. csg. 8,- 
161 ft.; T.D. 10,632 ft.; P.B. 9,700 ft.; 
rmd. to 9,658 ft.; lost core bbl.; P.B 
sdtrkd. 8,912 ft.; T.D. 10,528 ft.; 7-in. 
esg. 10,494 ft.; fsg. 


St. John the Baptist Parish 


Pan American Prod. Co. No. | Mill, dec 
12-l1ls-7e (LaPlace prospect). 
csg. 2,837 ft.; T.D. 8,896 ft.; D.S.T. 8,- 
870-96 ft.; 0 lb. 
gal. dist.; T.D. 10,175 ft.; P.B. 10,043 
ft.; prep. to perf. csg. 


St. Martin Parish 


Wm. Helis’ No. 2 Levert Plantation, Sec. 
33-9s-7e. Drig. limy sh. 5,664 ft. 

Wm. Helis’ No. 1 Rycade Oil Co., Sec. 
33-9s-7e. Drig.,sh. 6,928 ft. 

Shell Oil Co., inc. No. | tberville La 
Co., Sec. 86-8s-7e. Cg. sh. 9,861 ft. 


St. Mary Parish 


Perry S. Cooney ne 1 A. W. Allain, Sec 
46-13s-9e. S.D. 2,600 ft. 

Texas Co.’s ay oe State West Cote 
Blanche Bay, Twp. 16s-7e. Loc. 


Terrebonne Parish 


Barnsdall Oil Co.’s No. 1 Nelson, Sec. 2- 
21s-lle. Loc. 

Continental Oil Co. et al’s No. 1 Peters. 
Sec. 32-19s-15e. 13%-in. csg. 1,987 ft.; 
drig. sh. 9,820 ft. 

Shel! Oil Co., Inc., No. 1-A Peters, Sec 
47-19s-19e. T.D. 11,803 ft.; abd. 


Vermilion Parish 
La. Ld. & Explq. Co.’s No. 3 La. Fur 
Co., Sec. 9-15s-le. Drig. sh. 7,192 ft. 


Texas Co.’s No. 1 Vermilion Par. Sch. 
Bd., Sec. 16-13s-4e. Drig. sh. 3,070 ft. 





BAGS 


Week Ended November 11 


GULF COAST FIELDS 


Anchor—Brazoria County 


Humble O. & R. Co.’s No. 1 M. W. Met- 
tler, J. de Jesus Valderas Sur. 13%-in. 
esg. 944 ft.; 95%-in. csg. 7,139 ft.; drig. 


sd. 9,023 ft. 

Glenn M ’s No. 1 Ida M. Salmon 
and John Muma, Geo. Robinson Sur 
95-in. csg. 6,860 ft.; drig. sh. 9,016 ft. 

Old Ocean—Brazoria County 

Harrison & Abercrombie No. 6 Arm 
on te Polly-Chance Sur. T.D. 10,- 

Harrison-Abercrombie’s No. 7 Arm- 
strong, Polly & Chance Sur. Drig. sd. 
&sh. 10,020 ft. 

Harrison & Abercrombie’s No. 7 Bern- 
ard River Ld. Dev. Co., C. Breen Sur. 
Drig. ~~ 2,020 ft. 

Harrison & Abercrombie’s No. 1 Berth- 
elsen, C. Breen Sur. Drig. sh.&L. 9,- 


612 ft. 

pees & G. Co.’s No. 1 Giles, C. 
Breen S Loc. 

ove. Oil Co.” ’s No. 3 Borsodi, C. Breen 


Spd. 
ont oil — ’s No. 3 ree Cc. Breen 
Sur. 13%-in. csg. 1.506 ft.: — esg. 
7,008 ft.; drig. sh.&L. 8,410 f 
Cedar Point—Chambers cil 


Standard Oil Co. of Texas’ No. 55-119 
State. 10%-in. csg. 1,607 ft. 
Seab ‘Chamb County 
Sun Oil Co. No. 2 Hoffman. T.&N O Sur 
No. 131. T.D. 8,400 ft.;: W.O.C. 
Turtle Bay—Chambers County 
Stanolind O. & G. Co.’s No. 1 H. 
aT eer Burney Sur. Drie. 
s 
Stanolind O. 3 G. Co.’s No. 2 State. Tr. 
39. 16-in. esg. 115 ft. 
Garwood—Colorado County 
Davis & Co., Inc., No. 1 J. R. McLane. 
1L&G.N. Sur. 41. Drig. sh. 9,448 ft. 
Big Creek—Fort nigh County 


Merrimac Oil Corp. No. be ge 
cn arp Sur. (SW eno, Sp and 


” Caplen—Galveston County 
Sun Oil Co.’s No. 3 Cade, A. Dickson 
Sur. 10%-in. csg. 1,939 ft.; drig. sh. 
&sd. 5,920 ft. 
League City—Galveston County 
Phillips Pet. Co.’s No. 1 SE Ss. 
F. Austin Sur. Drig. sh. 7,863 f 
Phillips Pet. Co.’s 0. 6 Lobi 
Austin Sur. ot: 
na Pet. Co. No. 1 Dr. 2. se. 8.1 a 








oO. 
10,962 ft.; well tried 


extension). T.D 
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to blow out; DS. stk.; 
perf. csg.; tstg. 
Bammel—Harris County 
H. M. Harrell’s No. 1 Ehrhardt, Ehr- 
hardt & Ketchum Sur. Loc, 
H. M. Harrell’s No. 1 Graves, C. Wal- 
ters Sur. Loc. 


Clear Lake—Harris County 


Humble O. & R. Co.’s No. 22-C Humble- 
br see J. Roth Sur. T.D. 5,915 ft.; W. 


Humble 0. & R. Co.’s No. 6 Hutcheson, 

Wm. Dobie Sur. Drig. sh. 2,910 ft. 
Friendswood—Harris County 

Humble O. & R. Co.’s No. 5 Owens, T. 
Choate Sur. Drig. sh. 5,020 ft. 

Humble O. & R. Co.’s No. 17 West Prod. 
o L. Hemenway Sur. Drig. sh. 5,486 
t. 


P.B. 10,630 ft.; 


Ganado—Jackson County 
Texas Co.’s No. 1 Ross, J. Simon Sur. 
Loc. 


Fannett—Jefferson County 


Gulf Oil Corp.’s No. 12 Burrell, W. H 
Smith Sur. T.D. 3,625 ft.; D.S.T. 3,- 
614-35 ft.; rec. 34 thrib. oil; 7-in. csg 
3,629 ft.; flwd. oil and S.W.; T.D. 4,303 
ft.; 6-min. D.S.T. 4,286-4,303 ft. rec. 39 
thrib. oil and sd.; W.O. 


La Belle—Jefferson County 


Sun Oil Co. No. 5 Broussard-Hebert, T 
&N.O. Sur. No. 207. T.D. 8,710 ft. 
perf. csg. 8,685-90 ft.; flwd. S.W.: 
made sqze. job; perf. csg. 8.667-71 ft.: 
tstd. S.W.; made sqze. job; S.D 

Lovells Lake—Jefferson County 

J. Fs Blaffer’s No. 1 Williams, Wm. Carr 
ur. 

Humble’s No. 12 Broussard, M. Grange 
Sur. Drig. L. 6,820 ft. 

Humble O. & R. Co.’s No. 3-B Steinha- 
gen, A. O. Donnell Sur. Drig. sh. 4,- 
096 ft. 

Stanolind O. & G. Co.’s No. 2-B Stein- 
hagen, H. O. Donnell Sur. Drig. sh. 


South China—Jefferson County 


Hebert & Smith’s No. 1, aes atta G. 
T. Gaylor Sur. 12. R.U 


Senieen tials County 
General Crude Oil Co.’s No. 7-B Esper- 
son, A. McNeil Sur. ag sh. 7,627 ft. 
General Crude Oil Co.’s No. 9-B Esper- 
son, A. McNeil Sur. Drig. sh. 7,550 ft. 
Hull—Liberty County 

oe Oil Corp. No. 115 Phoenix Dev 
. J. Devore Lge. (SE flank deer 


sees 95-in. csg. 5,904 ft.; drig. sh. 
7,206 ft. 
Martha—Liberty County 
Pan American Prod. Co.’s No. 1 Hutche- 
son, Beasley Pruitt Sur. Drig. 1,510 ft. 
Stanolind 0. & G. Co.’s No. 1 R. G. 
Palmer, I.&G.N. Sur. 7. Drig. sh.&L. 
4,036 ft. 
Stanolind 0. & , — s No. 2 Seaberg. 
Drig. sh. ye 
Stanolind 0. & G. Go.’ s No. 1 H. F. Ty- 





rell, L&G.N. Sur. 7. 10%-in. csg. 1,- 
214 ft.; drig. sh.&L. 7,216 ft. 


Segno—Polk County 
J. K. Dorrance’s No. 5-A Wing, L&G.N. 
_ Sur, Drig. sae ft. 
il . No. 4 Quinn, A. Morales 


Gulf Oil. Corp.’ s No. 25 Wing, L&G.N. 
Sur. 15. Drig. sh. 2,030 ft. 
Gulf Oil Corp.’s No. 26 Wing, L&G.N. 


Sur. 15. Drl . sdy. sh. 4,026 ft. 
Humble O. & Co.’s No. 18 BX ‘Kirby 
Lbr. Co., P. Garcia Sur. Drig. sh. 7,- 


610 ft. 
Jordan Drig. Co.’s No. 1 E. H. Hughes, 
L&G.N. Sur., Sec. 13. Drig. sh. 5,274 ft. 


Spurger—Tyler County 
Ragen Prod. Co.’s No. 28 fee, N. Hurd 
ur. 
Republic Prod. Co.’s No. 29 fee, N. Hurd 
Sur. R.U. 


GULF COAST WILDCATS 


Brazoria County 


Fabriguze et al No. 1 Freeport Sulphur, 
oe F. Austin Sur. (Byran Mound) 


Hamman Expltn. Co. No. 1-B Darring- 
=, — Prison Farm, F. Bingham 

D. M. Hill’s No. 1 ens Bader, Wm. 
Smeathers Lge. 

Humble R. Co.'s No. 1 Hiram 
Moore, Hooper & Wade Sur., Lot 27. 
10%-in. csg. 2,477 ft. 

Humble O. & R. Co.’s No. 1 A. M. Smith, 
W. D. C. Hall Sur. is . 5,312 ft. 

Glenn McCarthy’s No. 1 K. An- 
drau, H.T.&B. Sur. 5. 10% im. esg. 3,- 
512 ft.; drig. sh. 7,049 ft. 

Glenn McCarthy’s No. 2 Houston LA a 
Dev. Co., J. Perry & E. Austin Sur. 
10%- -in. csg. 3,492 ft.; drig. sh. 7.365 
t 


Mayo & Frazier’s No. 1 Darrington, 
5 Prison Farm, A. McFarlan Sur. 


Texas Co.’s No. 8 oh ag + aad Co., 
Ariola Sur. Drig. sh. 996 f 

Titanic Oil Co.’s No. 1 Allen, J. G. and 
G. W. McNeel Lge. (Allen dome). Top 
hvng. sh. 4,830 ft.; drig. sh. 5,237 ft. 


Chambers County 


Geo. Anderson No. 1 Julia Casey, W. D 
Smith Sur. Loc. 

J. R. Turnbull’s No. 1 Kirby Lbr. Co., 
Chambers Co. Sch. Ld. Attempted D. 
S.T. 6,419-31 ft.; seat failed to hold; 
T.D. 6,431 ft.; 7-in. csg. 6,420 ft.; LP. 
79 B.P.D.; ¥-in. ck.; T.P. 150 lb.; C.P. 
1,100 Ib. 

. R. Turnbull et al No. 1 W. C. Shep 
herd, R. A. Porter Sur. T.D. 6,466 ft.; 
7-in. csg. 6,429 ft.; flwd. oil, gas, and 
wash wtr.; sanded up; sdtrkd. 6,463 
ft.; re iy 6,700 ft.; P.B.; perf. 6,457-65 


— 


Colorado County 


Cockburn Oil Corp. No. 1 R. W. Ferra 
H. Chrisman Sur. Loc. 


Fort Bend County 


H. C. Cockburn’s No. 1 G. W. Burkett, 
Bundieck Sur. Loc. 

Gulf Oil Corp.’s No. 1 Russell Brown, 
Wm, Pettus Sur. 10%-in. csg. 1,228 ft. 
drig. sh.&L. 4,740 ft. 

H. Link & J. Mayo’s No. 1 R. G. Foss, 
Sec. 63, H.&T.C. Sur. R.U. 

Magnolia Pet. Co.’s No. 1 G. H. Hunting 
_ Henry Scott Sur. Drig. sh. 6,825 


t. 
Superior Oil Co.’s No. 1 A. P. George, 
Wiley Martin Sur. R.U. 


Galveston County 


Hebert & Smith’s No. 1 J. A. Harris, 
Edw. Hall & Levi Jones Sur. Loc. 
Sun Oil Co.’s No. 1-176 State. T.D. 8,- 
044 ft.; well tried to blow out; S.D.; 

may run csg. 


Grimes County 


Roan, Coker & Kile’s No. 1 W. W. Greer, 
Patrick B. O’Connor Sur. 10%-in. csg. 
41 ft.; T.D. 2,825 ft.; abd. 


Harris County 


Temple Hargrave’s No. 1 Herman Hos- 
oi Wm. Hardin Sur. T.D. 7,512 ft.; 


abd. 

McDannald Oil Co.’s No. 1 C. Brown, H. 
T.&B. Sur. 7. T.D. 8,012 ft.; abd. 

Dick Schwab- et al’s No. 1 Abe Gordon, 
M. Woods Sur. Drig. 1, 134 ft. 

L. R Wilhite et al No. 1 Houston-Harris 
Co. Ship Channel, Nav. dist.. Ezekie! 
Thomas Sur. 13-in. csg. 388 ft.; drig. 
4,620 ft. 

Jefferson County 


mn 2. te Pes 1 State, Gulf of Mex 
ico. T.D. ft.; D.S. stk.; pulled 
is two; sD 


Matagorda County 


Gulf Stream Oil Co.’s No. 1 G. W. Zip- 
prian, Luke Lessassier Sur. ot 

MecDannald Oil Co.’s No. 1 J. Wood- 
house, Lewis. De Moss Sur. rie. sh. 
3,325 ft. 

Van M. Vincent’s No. 1 J. F. Fae cae 
Est., E. R. Wightman Lge. 

Montgomery County 

David B. MacDaniel’s No. 1 Hattie O. 
Baldwin, Walker Co. Sch. Ld. Sur 
10%-in. csg. 1,230 ft.; drig. sh. 5,060 
ft.; est. tig! t well. 
JI.W & J. R. Martin’s No. 1 H. B. 
‘Fultz, Wm. C. Clark Sur. R.U. 


— 


Newton County 


W. M. Oil Co.’s No. 1 W. A. Smith, Tex 
Central R. R. Co., Sur. 2. R.U 


Orange County 


American Eagle Oil Co. No. 2 Geo. Peli 
Geo. A. Patillo Sur. T.A. loc. 


Polk County 


Patrick-Tyrell Drig. Co. No. 1 O. L. Jack- 
son, C. Devore Sur. T.A. loc. 


San Jacinto County 


Ff. J. Hynes No. 1 Foster Lbr. Co., M. 
Brown Sur. T.A. loc 

fF. J. Hynes No. 2 Foster Lbr. Co., M 
Finch Sur. T.A. loc. 


Tyler County 


Oil Equity ee ' — 2 Kountz, E. 
Smith Sur. T.A 


puksiges County 


Mount Selman Oil Co. No. 1 Fritz Fuel- 
berg, W. Lightfoot Sur. Drig. sh. 2,- 


924 ft. 

Sunray Oil Co.’s No. 1 S. E. Lockhart, 
Gibson Kuykendall Sur. 10%-in. csg. 
1,192 ft.; drig. sh. 4,060 ft. 


Wharton County 


Sam G. Harris et al’s No. 1 C. T. Kountz, 
A.T.R.R. Sur., Sec. 51. T.D. 5,510 ft.; 


abd. 

Houston Oil Co.’s No. 1 H. W. Hinze, 
Robt. Kuykendall Sur. (Spanish Camp 
area). Cg. 2,926 ft. 

Humble O. & R. Co.’s No. 1 L. B. Henry, 
gem gy B. Williams Sur. Drig. sh. 

J. F. Hutchins’ No. 1 A. P. Borden, = 
lid M. Cox Sur. Drig. sh. 5,110 f 

Dr. T. M. Neal No. 1 fee, Elisha Fiack 


ur. 3 
3un Oil Co.’s No. 1 Winnie M. Pool, G. 
H.&R.R. Sur. S.D. 7,348 ft. 


S. W. TEXAS WILDCATS 


Aransas County 


Continental Oil Co.’s No. 1 St. Charles 
Co., R. D. Blassman Sur. 185-in. csg. 
290 ft.; T.D. 8,384 ft.; fsg. 

Bastrop County 

C. R. Franklin’s No. 1 Oscar McDonald, 

Martha Barker Sur. Drk. 


Marts & Beaven’s No. 1 J. E. ae. 
Jas. Doyle Sur. S.D. 1,725 f 


Bee County 


Coronado Corp.’s No. 1 Claude Heard, 
M.M.&J. Tool Sur. 4-min. D.S.T. 3,257- 
70 ft. tstd. 320 lb. W.P.; cg. ahead. 

Mills Bennett Prod. Co.-Anderson-Prich- 
ard Oil Corp.’s No. 1 D. E. Robinson, 
J. M. Uranga Sur. T. WI1x. sd. est. 7,- 
531 ft.; ed. sd.&sh. good O.&G. odor; 
14-min. D.S.T. 7,541-51 ft. rec. 15 ft. 
oil; 245 lb. W.P.; will core 10 ft. and 
make D.S.T.; 5-min. D.S.T. 7,620-60 
ft. tstd. 62 Ib. W.P.; rec. 225 ft. gas- 
cut mud; fsg. 


Bell County 


G. P. Shelton et al No. 1 Nelson, Michaei 
Griffin Sur. S.D. 1,208 ft. 


Bexar County 


Heller Pet. Co.’s No. 1 Wildmann, Juan 
Sanchez Sur. 34. R.U. 

. A. Tarver’s No. 1 Florence Lam, 
Manuel de Luna Sur. 3. 6%-in. csg. 
1,205 ft.; T.D. ae boy ed. bkn. sh. 
1,638-92 ft; $.8.0.; 


Blanco ei 


E. L. Nixon’s No. 3 oa John McClene- 
chen Sur. 94. S.D. 6 ft. 


Brooks cab 


Magnolia Pet. Co.’s No. 1 Vivian Rust, 
La Gloria townsite subd. Drig. sd. 6,- 
353 ft. 

Burleson County 


Hi. Y. Barnett’s No. 1 Giesenschlag, J. 
W. Hollingsworth Sur. Loc. 


Caldwell County 


Dr. J. F. Atha’s No. 1 G. W. Carter 
Gideon Pace Sur. T.D. 1,793 ft.; 7-in. 
esg. 1,744 ft.; pmpg. an avg. 4 B.P.D. 
reacd.; tst 

Kean & Williamson’s No. 1 E. E. Rec- 
tor, J. Roberts Sur. Drig. 310 ft. 


Calhoun County 


Continental Oil Co.’s No. 1 Powderhorn 
Co., Juan Cano Sur., Sec. 2, Blk. J. 
Drig. sh. 2,930 ft. 

Coronado Corp. No. 1 K. Welder, Hidalgo 
Sur., 3 mi. SE Seadrift. T.D. est. 8,310 
ft.; S.D.; no report; “tight well.” 


De Witt County 


Atlantic Ref. Co.’s No. 1 Pearl Conwell, 
Chas. Lockhart Sur. Loc. 

Marshall Purvis No. 1 Afflerback. L. W 
Criswell Sur. Drig. sdy. sh. 7,421 ft. 


Duval County 


J. B. Blanchard et al’s No.1 J. G. Lowe, 
J. G. Love Sur. T.D. 3,502 ft.; abd. 

J. B. Blanchard’s No. 1 E. A. Parr, T. C. 
wre Sur. Loc. 

Catlin et al No. 1 Louis Escapule 

mi gt, Sur. No. 73. Loc. 

Frank Gravis’ No. 1 F. Vaello, Robt. 
Fletcher Sur. 

Magnolia Pet. Co.’ s No. 1 D.C.R.C. Ur- 
b= Suarez Sur. 300. T.D. 2,130 ft.; 


Olia Pet. Co.’s No. 1 A. Weil, C.& 
.R.R. Sur. 113. T.D. 2,806 ft.; 7-in. 
csg. 2,789 ft. 
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Mills eae Prod. Co. and» Stanolind 
O. & G. Co.’s No. 2-A Ira Yates, E. N. 
Gray Sur. 224. Loc. 
Roe & + apse des No. 1 Lopez, M. Lopez 
oun Oil Co. of Texas’ No. 1 Jack 
Casey, San Pedro de Charco Bg yy 
gr. ‘D. 6,746 ft.; 7-in. csg. a 
722 «ft.; perf. ose. a 39445 t te tw 
gas and dist.; 
Bie sno Ref. Co.’s No. 1 Parr, E. Garcia 
Sur. Loc. 
Falls County 
J. Shaunfield No. 1 Barganier. 
Graham Sur. T.D. 1,195 ft; Buda L: 
8§.8.0.; waiting on cag. 
Gonzales County 
Continental Oil Co.’s No. 1, J. J. Garlin 
Sur. Drig. sh. 2,250 ft. 
J. A. Walker et al’s No. 1 C. L. Dubose, 
E. C. Coffman Sur. Drig. 490 ft. 
Guadalupe County 
Pat Armstrong’s No. 1 Ernst Saeti, J. D. 
Clement Sur. Drig. sh. 1,409 ft. 
Burton-Garvin & Womack’s No. F hse #4 
a Ei de Los Santos Coy Sur. No. 
Knute Evjen et al’s No. 1 W. C. Braw- 
nee, As D. Pickens Sur. Drig. sh. 2,- 
09 t 
F. D. Spratt’s No. 1 Wm. Zuchl, Clai- 
borne Rector Sur. 38. Drig. 138 ft 
E. A. Weyel et al’s No. 2 Bertha Senet, 
h~ sgaean Mitchell Sur. 52. T.D. 838 ft.: 
ab 
E. A. Weyel’s No. 3 Schaffl K. Bingham 
Sur. 487. R.U. 
Jim Hogg County 
W. C. Gray et al’s No. 1 Rosa Palacios, 
G. W. Waddell Sur. S.D. 50 ft. 
Humble O. & R. Co.’s No. 2 Mestena O. 
& 1% Co., Francisco gr. Drig. sh. 4,- 
724 
Mayfair @il Corp.’s No. 1 I. R. Gutierrez, 
C. Gutierrez Sur. 164. ag 3,223 ft.; 
tstg.; 5%-in. csg. 3,217 f 
C. A. Nibe: aS ‘No. 1 Yeager’ Sur. 
20. S.D. 6 ft. 
a Wells County 
Austin Pet. Co. r.~ 1 H. M. Reed (8 mi. 
Grov Poftevent Sur. 


pert. csg. 4,788- 91 tt: 
0 bbl. dist. per day; %-in 
1773 lb.; C.P. 1,825 Ib.; S.I. 
H. H. Howell et ai’s No. 1 N. Hinojosa. 
yg Sur., Sec. 9, Drig. sh. 5,- 
32) t 
Magnolia Pet. Co.’s No. 1 C. C. Horns- 
by, Los ones. Loma Blanca gr. 
T.D. 6,435 ft.; * —_ fi 
Magnolia Pet. bon s No. “Cc. Horns- 
by (La Gloria — "brie. sh. “ ft. 


Magnolia Pet = s No. gt H 
et Los om ye 
Let 16, Blk. 10. rare «% dist. or 
6,586-6, 4m res tS Se 7,039 
A. RY Sears & MoKensie’s No. 1 J. 
McGahee. “an 


Trinity Drillers et al’s No. 1 Temple Lbr. 
Co., Los Presenos de Arriba gr. Cg. sh 
4, 728 ft. 

Karnes County 

Clyde Eckols’ No. 1 J. M. Newberry, Car- 

los Martinez Sur. Drig. sh. 1,220 ft. 


Kendall County 


C. M. Dewey‘s No. 2 Sgitenatichees, 
Davis Sur. No. 20. S.D. 714 


Kimble County 

A. L. Beerechwale’y No. 1 F. W. Kraeke, 
on 366. S.D. 424 ft. 

Wolff & M. C. Moore No. 1 W. J. 

rook & Burleson Sur 


Wilkineon, = 
Sec. 24. SD. 20 ft. 
Eleberg County 
Humble O. Ru =. og Be 1H. ap 5 nly 
Rincon anta gr. b 
Humble O. & R. Co.’s No. 1 J. M. Reed, 
Rincon De Santa Gertrudis gr. Drig. 
sh. 5,396 ft. 
Pure Oil Co.’s No. 1 State, ae 171 (Bird 
Island field). T.D. 8,400 ft. abd. 


La Salle Giese.’ 

John Viees No. 1 Louis Yeager, A.B. 
&M. Sur. 53. T.D. 976 ft.; cd. O.S. 966- 
76 ft.; run csg. 

Lee peag-5 


Fred Pederson et al No. ty David 
Hudson Sur. Drig. L. 6,751 ft 


Live Oak County 


Loma Oil Co.’s No. 1 Vernor, John Tur- 
Ae: Sur. 71. R.U. 
Pohler’s No. 1 A. J. Turner, 
“ Hays Sur. T.D. 899 ft; Surin, 
csg. 890 ft. 
L. A. Stieren’s No. 3 Lange, Thos. Adams 
Sur. T.D. 1,497 ft. 
McMullen County 
J. C. Carter’s No. 1 Thomas Franklin, 


L. Taylor Sur. 30. 
Harrison Rose .> . SS Se 
. 986 ft. 


Ww. Auisberry” Sur 
rant We ‘Rowe’s o. 1 
& Morris Sur. so oe. eas ft. 
Cc. D. peacnerough. 3 1 First Natl. Bk. 
ete as. Garner Sur. S.D. 1,- 


J. A. Walton’s No. 1 E. H. a 
Hernandez Sur. 962. Cg. 61 
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Wellington Oil Co.’s No. 1 Sam. Sanger. 
C. P. Smith Sur, 194. T.D. 2,950 ft.; 
abd. 

Medina County 

Elstone Oil Bn das wr 1 Wm. we yt 
Campbell Sur. 8%-in. csg. 
7-in. csg. boas fe: dre, x Fg 

Milam County 

W. H. Ler ws Se. 13. F. 

ose De Pena. Sur S.D. 1,210 ft. 


tek, 
Taylor WR. Co.’s No. 1 Lora Bpepeare, 
Jose Justo Liendo Sur. Drig. 7 


Nueces County 

John Manley et al No. 1 Ri % 3 
Pauls subd. of Driscoll ri 

Fred Shields’ No. 1 J. H. McElroy, M. L. 
De Herrera gr. Loc. 

Stanolind O. & G. Co.’s No. 1 Jennie 
Thompson, J. V. L. de Herrera gr. 

(Riverside field). Cd. sd. sec. =< 


nr 


Sp i 


919 ft.; T.D. 5,280 ft.; cmtd. esg. 
test; perf 4,900-01 ft.; flwd. 
dist., and Ss. ‘ein, ck.; T.P, 800 Db. 
C.P. 1,500 Ib; 'S 

Refugio County 


Hewitt & Daugherty’s No. 3-A ~~. 
Wagner, Jose Miguel Aldrete 4 Lge. 
and 1 Lge. gt. TD. , 6.580 ft.; aba, 

Morgan Gui of 
Thomas, G. ian and 1 amily 
Sur. T.D. aa en pert csg. 7 
ft.; jetted 52 B.P.D 

Norswo' Prod. Co. 
Sinnott Sur. TD 5,508 ft 


Starr County 


Clopton, Mitchell et al’s No.1 F. W _— 
bury, J. A. Falcon, Porc. P og 


1 Wood, John 
. (cor.); S.D. 


csg. 88 ft.; dr sh. 1,585 f 
H. L. Curry et al’s No. 2 Tijerina, H.E. 
&W.T.R ur. 7. Dr . 630 
ye Sa- 


Magnolia Pet. Co.’s.No. 2 Yzaquirre, “La 
Sal Colorado gr. R.U. 


Victoria County 


Colton & Colton’s No. 1 E. Terrell, A. 
Sideck Sur. . 4, ft. 

Houston Oil Co.’s No. 1 E. C. Dietzel, P. 
Gener Sur. At ete logged 


4, 4 ai 
= 4,826-29 ft. and 4,829-32 % 
comp for well; flwd. 60 Spb: 
#e-in. ck.; T.P. 1,590 Ib. 

Renwar Oii .s No. 1 M.. L. Stoner, 
Diego Garcia Sur. Cg. 4,780 ft. 

Stewart rig No. Simon, Victoria 
rear lee 2,907 ft.; 5%-in. csg. 

welll ton 7a Co. et al’s No. 1 J. W. 
Boo! —-. — Blk. ne 10. 
Drig. sh. Tue 


oie ‘County 
W. C. party Inc.’s No. 1 Manuel 
— CCS &R.G.N.G. Sur. 265. T.D. 


Mayfair Oil” Co .s No. 3 Bruni, J. V. 
orego gr. Drk. 


Tide Water Asso. Oil Co. No. 7 Bruni, 
Blk. 7, M. Arispe gr, (deep test Bruni 
field). Cg. 8,326 ft. 


Williamson County 


Brown-Gardner et al’s No. 1 G. W. Grif 
Se Harrison Owens Sur. T.D. 2,219 


,» Cockburn’s No. 1 D. 
. Baker Sur. 2. T.D. 1,- 


H. C. ts abd. No. 1 H. J. Priesmeyer, 
: 563 ft. 


Williams & Vick’s No. 1 Mrs. Schram, 
Willis West Sur. Drig. L. 1,415 ft. 


Zapata County 
J. Martin et es. No. 1 Serapio Vela, 


EI — OB 

Neilson & ise’s. i. 1 Maryland Tr. 
oy Ps H. Vermilion Sur. 314. Drig. 

Transwestern es Co.’s No. 1-L. Trevino, 
S.K.&K 


. Sur. 63. Drig. 1,926 ft. 


WEST TEXAS WILDCATS 


Brewster County 


H. D. b age ag =. 2 Kokernot, 23, 
a , J. V. Massey Sur. S.D.O. 1,610 


Cochran County 

Atlantic Ref. Co.’s No. 1 Boyd, Labor 
11, Lge. 56, Oldham C.S.L. W.O.C. 4,- 
900 ft.; S.O. 

Dean & Hyde’s No. 1 Reed & Tayl 
Sec. 21, Harrison Brown Sur., SE 
of Duggan pool. R.U.T. 4,800 ft. 

Crane County 

Gulf Off Corp. No. 5 M. B. MeKnight 
Sec. 1, Blk. 21-B. P.S.L. Sur. Drig. 
out 5,528 ft. to hten hole. 

Gulf Oil Corp.’s No. 12 Waddell, Sec. 30. 
a 26-B, P.S.L. Sur. Rng. 12-in. 532 


Crockett County 
Kimberlin’s No. 1 J. W. Robbins, Sec 4 
. Di 22 ft. 


Bik. O.P., ‘“G.cSF. Sur. Drig. 308 
bag yy ee 


No. a eon 
oni. OO Gian: Sur. Drig. a0 fk. 


Dawson County 
Ray Albaugh’s No. 1 Dew H (Oo. 
WDD) SDR 4 4,212 ft. sf aig 
Ector County 
“s No. 1-B em. Sec. 39, 
a4 be S.S.0. 4,100-08 ft. 
; PB. 178° “ft; flwd. 


9 
Pee 


Gaines County 
Stanolind O. & Sa] Co.’s No. a American 
Warehouse, Sec. 5. D.&W. Sur. 
My Sao an Rayner, iscovery well. Drig. 
Stanolind 0. & G. Co.’s No. 1 T. S. Riley, 
. 11, Blk. H, D.&W. Sur. Spdg. 


Hockley County 
Geo. P. Livermore’s No. 1 R. D. Glimp. 
. 8, Blk. X, P.S.L. Sur. R.U.R. 200 


Lynn oe 
John L. 1 EWE 1 Alma Lobr. Co.. 
Sec. Tey.) .T. Sur. Drid. out 3,- 


570 ft 
wal County 
B. ag ge oll Pty Crude Oil 
Co.’s No. 1 V. Crockett, Sec. 
é, Blk. 110, TORR. Sur. Drig. rat- 
te) 


Stanley Thompson No. 1 Elsinore Cat 
tle Co., Sec. 54, Blk. D, G.C.&S.F. Sur 
Drid. by 7,073 ft.; 500 ft. S.W. in hole; 
S.D.O. 7,342 ft. 
Superior Oil Co. No. 1 V. W. Crockett- 
tal Oil Co., Sec. 7, Blk. 116. 
T.C.R.R. Sur. C.&P. 
C. Walker’s No. 1 Alva ip Rast. Sec. 20, 
‘Bik. 10, H.&G.N. Sur. 


eaves mar 


T.A.T. Oil Co.’s No. 1 U. G. Orenderff, 
- 10, Blk. 59, P.S.L. Sur. Drig. 204 


f 


mr 


. Scurry County 
Come & Guthrie’s No. Rel eo 
155 , Bik. 97, A.&T.C. Sur. rig. 1,618 
Terrell County 


&. M. Thomasson No. 1 Bates, Sec. 31. 

Bik. 1, H.&G.N. Sur. 8.D.0. 1,117 ft. 
Tom Green County 

Jo No. 2 Rape, Sec. 2, Blk. 18, 
H.&T.C. Sur. Loc. 

Dan Short’s No. 1 J. G. Davidson, NW 
part of Lovie P. Moore Sur.; 3, ft. 
test. U.R. 8-in. 2,500 ft. 

Ward County 

Cue 08 Come £Wrtewn, Ses. 16, 
Blk. 5, H.&T.C. Sur.; scheduled Or- 
dovician test. M.I.R. 2,885 ft. 
agnolia Pet. Co.’s No. 2-43 Sealy, Sec 
43, Blk. F ye eon Sur. W.O. 2,- 
952 ft., T.D. making 69,000,000 cu. ft. 

; iner. amt. 7s rep. to DD. 
‘Perlnte 1 Many 


— eyo 
Sloan & Zook N. Sloan’s No. 
J. E. Fitegeraia. a 22, Bik. D, Gib. 
son Sur., extreme NE cor. of county. 
Drig. 3,400 = 


TEXAS PANHANDLE 


Deaf Smith County 


Uscan No. ee a eee, Be 8 
Sur. C.O. 5,650 ft. 


Pyeng: County 

Co. No. 1 W. K. Gordon 
. By Pek. 9 Me ag > Sur. showed 
.300,000 c as below 3,415 ft.; 
P.B. for gas ool 415 ft.; tstg. 
me ae gt County 
's 1 Jacob Koch. NW% 
ise, T.&T.C.R.R. Sur. S.D. 


Ochiltree County 


. Macon et al No. 1 W. R. Norris. 
Sec. 212, Bik. 43, H.&T.C. Sur 


‘dri. wkh CT: TD. 274 Te 


drig. with 
prep. acd. and test sec. at 5,000 ft.; 


z 


ime 


est. 6,000,000 cu. ft. gas on D.S.T.; 


Potter County 
Les Whitaker No. 1 D, Sec. 
102, Bik, 2, A:B.aat, Sur. Pion out 
S.D. 915 ft., csg. 

Sherman County 


Foon eis ~ get & Marsh’s No. 1 W. 
2, 


uELS: 3 No. ag Bry ryant, NWig. Sec. 
Lt, TEND. 


E. C. TEXAS WILDCATS 


A. Baggett’s No. 1 J. R. Gillis J. R. 

ag 5 Sur., 2% mi. NE Sronks: 
ton. S.D. 4,350 ft. 

R. H. W Williamson No. 1 O. 


Wm, ma, Greenwood Sur, 6 tai. SW ef mae: 
hart. S.D. 4,450 ft. 


Angelina County 
Ginter ree, No. 7 Hrs., J. Morin 
Sur., 3 mi: E of Dibol. S.D. 800 ft. 
K. L. “McHenry’s = 


2 Russell est., A. 
as Shee ore, -t 1002 fe 2 Be ‘ 
8 t. 
and 4 5 min.; pmp. 16 BO. 
and 34 B 
” ells Calg 
eS. Salisbury No. 1 W. M. Shankle, J. 


A. Manchaca Sur., 1% mi. NE Chilton. 
S.D. 1,274 ft. 


Fannin County 


H. W. lish’s “s 1 ey Ww. J. 
D. seuns Sur. 687 ft. — 


c. hewn ibe G. M. 
Caldwell Bur. % mi. NE E of ‘Banham, 


k 2 ft. 842-43 ft. 
Rutledge Oil Co.’s No. 1 Will S. Nix 
ur., — NE of Van uae, Drig. 


Hill County 

a oo No. 1 J. J. Atchison es- 

Carrol Sur., 5 mi. W of Hills- 

fond Sp . 85 ft. 
Houston County 

. Cook and Shell Oil Co.’s No. 1 B. 
Masters, Levina Carpe 
mi. NW of Grapeland pool; 10, 
test. C.O. a ft.; flwg. 1 B.O. and 
considerable g: 
Wynne et ors ag | Oil Co., Inc.) 
No. nA E. M. Sallas Sur., 
2% mi $ of Percilla: E 102 ac. of tr: 
10,000-ft. test. Prep. rn. csg. 6,768 ft. 


Ho 


oe 
of 
a 


Drig. 2,750 


Lone Star Gasoline Co.’s No. 2 A. Jones, 
J. M. H. Jones Sur., B jo gas area. 
Drig. 500 ft. 

Limestone County 


M. Samuel’s No. 1 C. Barrow, W. G. 
McKinsey Sur., 4 mi. NW of Thorn- 
ton. P.B. to test. 


pepe County 
J. H. Burke’s No. 1 fee, a Tee ie. Sur., 


1 mi. N of 4a - 
C te Carter’s len’ Eden. M. 
Shire Sur., 2 4 NE of Angus. 
1,200 ft. 


Rusk County 
‘aietts Oncy.S Fe. BF Ate Thos. 
sone . mi, _— . RU. 
Whittington’s Kangergs 
Bros., Ign. Castro Sur., 0% mi and 
slightly E of Pirtle. Bldg. dark. 


Red River County 


Dave Flesch’s No. 1 Bailey, J. Robbins 
_ 1 mi. W of Sagwell. S.D. 3,415 





GULF PORT SHIPMENTS 











(In barrels) 

Coastwise 
dis July A July Po August 
Beaumont-Port Arthur .......... 6,884,483 6,027,374 8,495,650 8,476,580 
ouston-Texas City ............. 3,861,763 263, 41 6,288,207 
rpus Hi Island . 3,320,801 SE. waa) > hehe 

OE I sn Svc dunasa io. al SER SY. hwome ame pS Be eee 
Mississippi River ............... 789,357 990,951 1,221,399 393,407 
Total coastwise ............ 14,816,404 12,441,670 17,273,985 15,158,194 
Exports 

Beaumont-Port Arthur .......... 1,208,873 2,165,312 1,685,053 112,257 
MEPS es oe: 8: 2,389,629 521 * 418,119 ae er 
rpus Christi-Harbor Island 1,282,690 1,140,690 581,766 
Sn I cn nn ce ee ae ae 5 ee 
M SO rs ere 623,168 168,264 315,795 267,013 
WI os 1 nein bc abe tie 5, 3,995,323 4,592,932 14,193 
Total coastwise ............ 14,816,404 12,441,670 17,273,985 et cety 
Total shipments ............ 20,320,764 16,436,993 21,866,917 18,672,387 
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Ringwald, A. M 
Manchester. S.D. 1,000 
Smith County _ 
H. Campbell, 


Shell O 5 od io? No. 1 
P. Lively 1% mi. N of Chapel; 
9,500-ft. 3 Drig. 3,585 ft. 


Trinity County 


a et al’s No. 1 First Natl. Ww 
Seta Sur., S of Trinity. 


‘NORTH TEXAS WILDCATS 


B. . EL 
J. D. oon Sur. A-1249. 6%-in. 5,205 


ft.; W.O. spdr. 
hens * al’ 1 Hattie 
Walde & Re . aphene - Bie 2) 7 Palo Pinto 


Co. Dart ote et Grit riffin pool. 
Set 10-in. 100 ft.; drig. 3,500 ft. 


sa ag 
u. T. Burns No. J, %. Peceatt, Wy Ww 


- 6%-in. 4,430 ft. OS. 4, 
bie! Fths Spin, 4.4 arid. out to 
4,450 ft 


S.D.O. 

Oil Co. et al’s No. 1 0. O. 
Continental =? ans trey Set 158 
wake ba drig. 4 

Hodges. an and “Sinclair Prairie Oil 
nee" No. G. P. Meade Sur., 
Abst. 928. ie. p Bs 800 “ 


Cooke County 
Heydrick et al’s No. 1 W. Franklin, A. 
odiquez Sur. A-851. Loc. 
Cottle County 
. Burns et al No. 1 J. E. M Sec. 
‘ 8, Bik, b, . Forsythe Sur. Jnkd. 225 
; skd. 20 ft. S; drig. 1,820 ft. 
Hardeman County 
Carter & Taylor’s No. 1 Norton, NW 
car. Siac. vf. in Blk. 3, Robt. Young 
Sur., 16 mi. N of Quanah. S.D. 256 ft. 
Jack County 
Pet. Corp. No. 2S. V. Vanhooser, 
ai 1926, 4 W. Morrow Sur. T.D 
2,030 ft. 


; S.D.O. 
Pitzer & West’s Np. 1 Sloan, Sec. 2786. 
T.E.&L. Sur. Drig. 2,604 ft. 
Montague County 
W. H. Gant and Continental’s No. 1 J. L. 
Brown, Sec. 58, E.T.R.R. Sur. Drig. 
6,190 ft. 
Wichita County 


Grisso Roy. Co.’s No. 1 Barwise est., T. 
E.&L. Sur., Sec. 838. Drig. 790 ft. 


Wilbarger or 
& Cavin N Mo 
. Bik. g sw oF Herroia. $.D Db 2373 
~~ wtr. 
Wise County 


W. F. Holifield et al’s No. 1 J. Redell, 
— Coleman .. a oo 2 
of Bridgeport. oved o spdr. 

Cc. es Johnston ay others’ No. 1 c. 
Vance, Sec. 37, T.&P. Sur. S.D. 1,313 


ft. 
H. M. Muse No. 1 F. F. Kaker, Blk. 16. 
Matagorda Co. Sch. Ld. Pits. 
Young County 
Burns Oil Co. = ag Scott) No. 1 W. J. 
Rhoades, nig — Kutch Sur. Abst. 
1,333. Drig. 2 


H. W. Dyer’s No. Hy M, ma Graver, M. L. 

Te Sur., Abst. 1 

trong et al’s No. Xt ec. Stovall, 

“Sec. 2946, P nce’ Sur. (4.800-ft. test). 

Drig. 670 

Taube: oe & ‘NicKee Drig. Co.’s No. 1 
elt, P. Pointevent Sur., oom. 

65-in. 4,012 ft.; i: treating 2,000 

on ‘acd. 4,437-4,500 ft.; fsg gz. 


EAST TEXAS 
(Border Counties) 


Marion County—Other 


R. W. Cosby’s No. 1 Decker, 150 ft. cor. 
— tr. Vet 10-in. csg. 100 ft.; S.D. 


250 
M. D. Fitzwater No. 1 Mrs. Mary Duncan, 


Jesse Fitzgerald Sur. T.D. 2,558 ft.; 
swhd. and bailed dry; tstg. 

x & ee Reynolds’ No. 5 Terry est., W. 

Coore Sur. T.D. 2,359 ft.; W.0.S.R 

J. D. Reynoild’s No. 3-B Terry est., 660 
ft. EL, 2,250 ft. SL, W. Coore’ Sur. 
T.D. 2,025 ft.; S.D. 

Sutton et al’s No.1 W. br | 450 ft. 
EL, midway N and SL, B.B.B.&C.R.R. 
A-54 Sur. Set 6-in. csg. 2,289 ft.; T.D. 
2,313 ft.; pulled Inr.; swhd. dry; S.D. 


Marion County—Rodessa 


Gulf A 3 Corp.’s No. 3 Ray, 514 ft. NL, 
641 EL, 65-ac. tr., J. Hanks Sur. 
Set Si. in. esg. 5,973 ft.; T.D. 6,017 ft. 


W.O.C. 

C. H. Lyons’ No. 1 Jackson, 473 ft. NL, 
460 ft. WL, 20-ac. tr., J. Hanks Sur. 
Set 5%-in. csg. 6,057 ft.; T.D. 6,087 ft.; 


W.O.C. 

Shell Oil Co., Inc.’s No. 3 Whelan, 330 
ft. S and W line tr., T. Gillespie Sur. 
Rng. 5%-in’ csg.; T.D. 5,996 ft. 


Shelby County 


W. H. Neel et al’s No. 1 J. W. i ae Cc 
64-ac. tr., A. Sanford Sur. M.I.M 


WEST CENTRAL TEXAS 
DISTRICT 


Brown County 


A. D. Bruce’s No. 1 L. S. Mauldin, SW% 
Sec. 15, H.T.&B. Sur., Abst. 464. S.D. 
O. 1,691 ft. 

Kynaston & Cullison’s No. 1 L. A. Hill 
atte Sec. 35, H.T.&B. Sur. S.D. 1,000 


C. C. Lockwood’s No. 1 > Landreth, 
SE cor. of Subdivision % Dickinson 
Sar. 10. S.D.0. 923 Aa $50. 922-23 ft. 

Plains Prod, Co.’s No. 1 Hill, SE cor, W 
123 ac. of M. Mudgett Sur. 63, S.D.O. 
1,120 ft. 

Wilson Oil Co., Inc.. No, 1 Bowden. 

+ My ag w. E. Gilliland y F S.D.0. 

x 


Callahan County 


S. B. Roberts’ No. 1 Mitchell, SW NE 
Sec. 28, B.A.L. Sur., outpost to Bowles 
pool. Prep. comp. 


Coleman — 


B. Banner’s No. 1 R. Powell, NW 
part of Moses Little Sur. 40. §.D.0. 
1,350 ft. 

Kynaston-Culberson-Culberson & Boze- 
man No. 1 J. P. McCord, _ 159. J. 
Ww. Meeks Sur. 5 2,300 

States Oil Corp.’s No. 1 J. P. ick: SE 
part of J. P. Stone Sur. 6. Loc. 


Concho County 


Natural Resources Corp. No. 1 Armor 
et Blk. 72, T.&N.O. Sur. 8S.D.O. 
4 t. 


Coryell County 


W. E. Crews’ No. 1 S. C. a gig 4 
part of Wm. H. King Sur., mi. 
of Mound, 5,000-ft. test. my 


Eastland County 


Dobbs Oil Corp.’s No. 1 Pierce, 330 ft 
SL and 330 ft. EL of 214-ac. tract in 
as 35, Blk. 2, H.&T.C. Sur. Drig. 1,- 

RB. B. No. 1 J. M. Rush, Sec. 130. 
Blk. 3, H.&T.C. Sur. S.D.O. 1,728 ft. 

F. S. Holden’s No. 1 J. F. Nichols, L. A. 
_——— Sur., Abst. 829. Drig. 1,115 


3 

Lone Star Gas Co.’s No. 1 F. J. Kimmel 
Sec. 87, Blk. 4, H.&T.C.R.R. Sur. Drig. 
2,344 ft. 

J. L. Reeves No. 1 J, V. Parker, NW 
art of Wm. Van Norman Sur. Fs 
ah ft.; S.S.O. 3,019-41 ft.; S.D.O. 

077 


W. A. Stiles et al’s No. 1 H. F. 
can, Sec. 10, Blk. 2, H.&T.C.R.R. = 
Pits. 


Erath County 


Wayne Chandler’s No. 1 Chandler, J. W 
Moore sah Abst. 571. Drig. 5,052 ft. 
of By A No. 1 C. Young Hrs., NW cor 
_— Smith Sur., Abst. 682 

S.D.0 


T. G. Jackson No. 1 J. W. Taylor, preter 
Sur., Abst. 1029, 4 mi. NE of Des 
demona. S.D. cesg. 2,400 ft. 

J. F. paar et me | No.1 R Sikes. 
J. Hargrave Sur. mi. N of Stephen 
ville; F000-ft. ae S.D.0. 330 


Fisher County 
S. and D. Daube’s No. 2 Bennett, NE% 





STOCKS HELD IN PACIFIC COAST TERRITORY BY CALIFORNIA OIL COMPANIES 








Dec. 31, 
Sept. 30, Aug. 31, Sept. 1938 

1939 1939 changes (reclass’.) 
asol. beari crude ........ 87,115,203 37,876,094 —760,891 36,225,312 
2 1. Qascline peeing cru crude ... 14,074,602 14,266,375 —191,773 16,282,177 
3 Unblended natural frase oline .. . 2,049,211 2,246,222 —197,011 2,699,455 

4 Gasoline (not including distribut- - sh 
ing and service stations ..... 13,454,290 13,331,736 +122,554 13,259,369 
5 Naphtha distillates ........... *1,487,704 *1,450,221 +37,483 *1,566,349 
6 Gas-oil and diesel oil .......... .979,845 10,116,384 —136.539 10.529.937 
7 Fuel oll residum .............. 68,850,703 69,779,076 —928,373 70,957,881 
@ Am oiner StOCKs ... ike ee T7, 647, 251 +7,517,674 +129,577 +6,153,809 
| ROSS Sor sea eae 154,658,809 156,583,782 —1,924,973 157,684,289 

s *Petimated amount an a=. 
asoline contain 

Sag 3° SR POLE PERE SES 1,176,350 NE go So 4 1,350,379 
7~Coke included in Item 8.; ,023 ry, fy. Seer eee 92,066 
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Sec. 51, Blk. 2, H.&T.C. Sur. Drig. 3,- 
509 ft. 


Hamilton County 


Wallace & Vickers’ No. 1 C. C. Lund, J 
P. Bailey Sur. 51. S.D.O. 3,453 ft. 


Haskell County 


K. N. Nowels’ No. 1 M. S. Pardue, SW 
cor. Sec. 1, S.F.I.W. Sur., 4% mi, east 
Stamford. Loc. 


Jones County 


Butler & Horne’s No. 1 J. C. Thompson. 
Sec. 48, Blk. 18, T.&P. Sur. Fsg. 106 


ft. 

Danciger O. & R. Co.’s No. 1 B. P. Dav- 
gapeet, NE% Sec. 23, D.D.&A. Sur. 
oc. 

Fain-McGaha Oil Corp.’s N | Pe 
Burns, S% SE% Sec. 38, Bik, 13 T.& 
P. Sur. Drig. 1,400 ft. 

Healey & Wa ters’ No. i Warren, D. P. 
Rowland Sur. Drig. 2,604 ft. 

Keeler’s No. 1 Radford, SEX% Sec. 20, 
2 4, H.&T.C.R.R. Sur. S.D.0. 1,800 


Palo Pinto O. & G. Co.’s No. a 
gare, Sec. 61, Burleson CSL Sur. 
oc 

L. H. Pearson’s No. 1 P. V. Nelson, 
SE% Sec. 186, B.B.B.&C. Sur. Loc. 

Ungren & Frazier and Hedrick Oil Co.’s 
o. 1 H. F. Lewis, NW cor. Sec. 6, 
Subd. 7, W. C. Walker Sur. Loc. 


Johnson County 


Geo. C. Foster’s No. 1 Pennington, C W 
40 ac. of J. E. Pennington 47-ac. w., 
% mi. SW of Cleburne; contract depth 
3,500 ft. Loc. 


Mills County 


A. W. gt og No. 1 M. J. Ivy, M. 
Rhyne Sur., 2 mi. SW ~< Ebony; con- 
tract depth’ 1,450 ft. Loc 


Nolan County 


Green * wee No. 1 Tipton, Sec. 43 
T.&P. Sur. Sat. from 5,135-38 
te "18 B.O. in 2 hrs.; est. 450 B.O 
P.D.; swbhg. and nag 5,140 ft. 


Plymouth Oil Co. No. 1 F. a McClure 
Sec. 49, Blk. 23, Tap 8,000-ft 
test. Drig. 4,780 ft.; wil te rotary. 


Palo Pinto County 


J. Jones’ No. 1 R. H. Gauldin, NW cor 
Sec. 1743, T.E.&L. Sur. S.D.O. 207 ft. 


Parker County 
Brown & Gardner Bros. No. 1 Gilbert 
T.&P. Sur., Abst. 1958. Drlg. 3,230 ft. 
Shackelford County 


Georgian 08 oe wy s No. 1 Blach ran 
T.E.&L. Sur. No. 390, 1 
— Kon * Albany, Ordovician test 


ge County 


S.0. 3,430-45 “ft. drig. 3, 450 tt. 


T..6. Shaw, Tr.’s No. 1 $8 
NW% of G. Newton Sur.. Abst. 12° 
ty A ,597-2,600 ft.; tstg. 68 bbl. oil in 
1 hrs. 


Wittmer O. & G. Co.’s No. 2 B. D. Lov 
ing, NE% Sec. 11, O.A.L. Sur. Spdg. 


Stonewall ee 


Shell Oil Co.. Inc., No. E. 
Sec. 143, Bik. 1, Hy GT. co ‘Sur.: : 6,000 
ft. test. U.R. 3,128 ft.: FD. 3220" ft. 


Rocky Mountain Runs 


Production estimates for week ended 
November 11: 

















WYOMING 
Bbl. 
RIE ans een ooas,! «xia oxo’ s daa 15,140 
Me MN Se oy. oo fis nc 1,190 
Badger Boake Be ican Reale 8 Sig ange 140 
Byron . Fee tates kt inde. 60 
ree oS 140 
Dallas Derby ..... Sere th 570 
Dewey dome. ............... 10 
Dutton Creek .:i...00.2. 4c... 40 
ee eee 620 
SUD NE ae ha gen bos ae 990 
Garland TA, OT cha ea «al ia 
Grass Creek .......... aa aR 1,830 
ed ee eee ee ee 80 
Hudson fe a ree ee 240 
IB ool ed bua sare tates 730 
Ree SO Som. ci hos oh cc 19,560 
7 ESA SS a Sleigh eta ea ee 1,740 
ahonhey ........ nbhe hate SCS aS 270 
Medicine Bow ...... err rey). 1,550 
BN SOMOGE, fesse Se bela : 200 
De a c', hia Leite ita g 30 
Eee ieee aie 2,830 
ME, Ger ohio? kk tb 32a. 29, be 800 
eee ee ten tee 530 
Se re ee ee 3,110 
NS 2, ght cats lslacs rate alent 2 
wo Springs a RO aa rm a 140 
MINNIE enh hdso pe hikes. 8 adsl dYa abeebicls 3,780 
Total Wyoming ....... 58,880 
MONTANA 
SERIAL AE a eae a 4 210 
Cat Creek ...... PN ee “os 530 
aS ee ee Re SA 3 9,790 
EY Ms bk oe pated 2 Oh ew els ae 1,060 
Kevin-Sunburst ............... 4,550 
pe ere Sows wheeled 970 
Total Montana .... 17,110 
COLORADO 
WN ck, i oat wise s 4.0 2 Fa bak 120 
Fort Collins and Weeenaen 6 fh 440 
Wilson Creek ........ - 390 
Pe eee Ses. Se. SE 1,900 
| EN ee ee 320 
aN, is Eds ry arcs 100 
sow Greek ........ iM efe e FUEE «5 130 
MRS <b. Saks ome 3 pages aud 570 
Total Colorado ‘ aes 3,970 
NEW MEXICO 
I Fes cS ede ah oe ao ole wire 3,910 
yg Oe ne coe Goh F< hare cere'oapet 83 
West Eunice .......... . 140 
Eunice ps re oibig 
Hardy 
Hobbs 
Jal re 
Langlie 
Lynch 
Lynn 
) aa 
Monument : 
North Lynch ........ Wicd Asner 39 
Penrose yicché 5 "eunctie Aspen tee 
Rhoades 110 
Skaggs .. £0 
Skelly eee F 
South Eunice ....... d > ges 4,030 
South Livingston ...... Satect 1,100 
at MC ad <n 6s we biomed 11,190 
Artesia- eer ee aad 11,700 
NS ho So Aten s iS ew 5 ee co ues Tag l 100 
2 SE RE eae es 200 
RS ee pe ere 680 
ON oF ei ad Nek 90 
TOT = oa Gigs Kaerd. owt 50 
Total New Mexico . 110,940 





CRUDE-OIL PRICES IN REPRESENTATIVE FIELDS 


Complete _crude-price schedules are 
now being published in the first issue of 
each month. The last complete schedule 
was published in the November 2 issue. 
All changes in crude-oil-price schedules 
will be published completely in the first 
issues following the announcement of the 
changes. Following are representative 
crude-price schedules in barrels (42 gal.): 


"| Satine paaitetape gree tse $1.10 
Conroe .... Sa toalee He i gid keene. ¢ 1.27 
Tepetate, TR EI aia a eee 1.03 
Smackover, Arkansas, heavy oem .73 
TMOIN RRA foe. eles cs 1.05 
Pecos County, Texas ............. -78 
Lance Creek, Wyoming .......... Ps i | 


Bradford, Pennsylvania ....... . ee 


Gravity Schedule 
Top prices include all gravities above 
grades designated, and low prices include 
all gravities below grades designated: 


Signal Gulf 
Hill, Oklahoma, Coast 
California Kansas Texas 
14-14.9..... $0.80 Lied s ey 
15-15.9..... .80 : Sees 
16-16.9.... .80 re roNe 
1IMi7s. .... .80 S55 ae 
18-18.9..... .80 ei ee 
19-19.9 .... .82 P $0.86 
20-20.9 . 85 $0.70 88 
21-21.9.. 88 .72 90 
22-22.9.. .92 74 92 
23-23.9. . .95 76 


24-24.9 a .99 -78 96 
25-25.9 . 1.03 .80 98 
26-26.9 .... 1.06 82 1.00 
27-27.9 .... 1.10 84 1.02 
28-28.9 . 1.14 86 1.04 
28-28.9.. 1.17 88 1.06 
30-30.9 1.21 90 1.08 
31-31.9 . ie 92 1.10 
32-32.9.. 94 1.12 
33-33.9 96 1.14 
34-34.9 98 1.16 
35-35.9 . 1.00 1.18 
36-36.9 1.02 1.20 
37-37.9 . 1.04 1.22 
38-38.9 1,06 1.24 
39-39.9 1.08 1.26 
40-40.9 1.10 1,28 


Crude-Oil Price Changes 

Simrall Corp. advanced the price of 
West Branch, Michigan, crude to 85 cents 
per barrel, a 3-cent advance, effective 
November 1. 

Sohio Corp. posted Bloomingdale and 
Columbia crudes, in Van Buren County, 
Michigan, at $1.03, a 5-cent increase, ef- 
fective November 9. 

Effective October 1, but not announced 
until November 13, Standard Oil Co. of 
California started posting prices in the 
Cole’s Levee and. Richfield Western 
fields in Kern County, California, rang- 
ing from $1 for 27 gravity to $1.61 for 
46 gravity and over. 
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Grades of Fuel Oil For Varied Oil 
Burning Equipment 


It is not clear what differences exist in the quality of 
the several grades of fuel oil, Nos. 1-6. Your explana- 
tion will be valued.—tT. P. E. 


by Charles K. GrenciAs, 


The Division of Trade Standards, national Bu- 
reau of Standards, has recently recommended a 
revision of the detailed requirements for fuel 
oils. These are summarized in the table. 


REQUIREMENTS FOR FUEL OILS 


Grade— 1 2 3 5 6 
Flash: 
Minimum 100 110 110 130 150 
Maximum . 165 190 230 
Pour : 0 10 20 
Water and sedi- 
ment Trace .05 10 1.00 2.00 
Carbon residue .05 25 15 : 


on 10% on10% straight 
residue residue 
Distillation temp.: 
10 per cent 410 
90 per cent ie 
End point 560 
Say. Visc. at 100: " 
Minimum bey esa = 4 50 
Maximum ee ye 45 : 
Say. Fural at 122: M 
Minimum ge oy als 45 
Maximum .. : of sists ene 40 300 


440 ; 
600 600-675 


Note: Temperatures are °F. All maximum unless 
otherwise shown. Sulfur limits are 0.5 per cent for 
Nos. 1 and 2, 0.75 for No. 3 and no limit for Nos. 
5 and 6. The ash is maximum 0.10 per cent for No. 5. 


Description of grades: No. 1 is distillate oil for 
use in burners requiring a volatile fuel; No. 2 is dis- 
tillate oil for use in burners requiring a moderately 
volatile fuel; No. 3 is distillate oil for use in burners 
requiring a low-viscosity fuel; No. 5 is oil for use in 
burners requiring a medium-viscosity fuel; No. 6 is 
oil for use in burners equipped with preheaters per- 
mitting a high-viscosity fuel. 


Reference: Fuel Oils, Commercial Standard CS12-38, 
Sept. 30, 1939, TS-2741, Division of Trade Standards, 
national Bureau of Standards, Washington, D. C. 





Calculating Vapor Pressures From 
Molecular Weights 


Will you favor me with the rule for calculating vapor 
pressures from molecular weights of substances? — E. 
F. A. 


According to the Phase Rule and Raoult’s law 
(see this page July 20, 1939) the addition of an- 
other substance to a pure liquid must change the 
composition and therefore the vapor pressure. 
This may be explained from the calculation of the 
vapor pressure of a water solution containing 10 
per cent cane sugar (C,,H;,0,;). 


Water = 18 mol wt. 
Sugar = 342 


0.10 
—— = 0.000292 
342 


0.99 
—— = 0.055 
18 


Total 0.055292 

0.000292 
Then the mol fraction of the sugar is —————- 
0.055292 
or 0.00528, and the mol fraction. of water in the 
solution is 1 — 0.00528 or 0.99472. The standard-nor- 
mal vapor pressure of water at 100° C. is 760 mm.., 
consequently the vapor pressure of the 10 per 
cent sugar solution is 0.99472 x 760 or 756 mm. 


The mixture of a heavy oil and light oil may 
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be compared to the condition where a non-volatile 
substance is dissolved in a volatile liquid with . 
the exception that the partial pressure of the 
light oil and not the total vapor pressure must 
be used. Example, What is the partial pressure 
of benzene (C,H,), in a mixture containing 20 
per cent toluene (C,H;CH;) at 80° C.? 


Benzene = 78.05 mol wt. 
Toluene = 92.06 mol wt. 


Therefore the 100 per cent relation is 





80 
= 1.025 mols benzene 
78.05 
20 
—— = 0.217 mols toluene 
92.06 


Total 1.242 mols present. 


0.217 





Then the mol fraction of toluene is or 

1.242 
0.1747 and benzene is 1.0 — 0.1747 = 0.8253. Pure 
benzene has a vapor pressure of 753.6 mm. at 
80° C. Hence, the partial pressure of benzene 
here is 753.6 x 0.8253 = 622 mm. 


Reference: Robinson, Fractional Distillation, p. 32. 





Questions on Petroleum Technology may be 
sent to Dr. Charles K. Francis, The Oil and Gas 
Journal, Tulsa, Okla. When a copy of the answer 
is desired, postage should be included. 





Physical and Chemical Laws 
and Principles Used in the 
Petroleum Industry — 


THEORY OF ELECTROLYTIC DISSOCIATION 
(Ionization Theory) 


It is supposed that when such substances 
as acids, alkalis and salts, dissolve in water, 
or other dissociating solvents, the molecule 
separates into two parts, one being charged 
with positive electricity, designated cations, 
and the other negatively charged, termed 
anions. These parts are known as ions. 

Related to the subject is the electron 
theory, which explains that the atom consists 
of a positively charged nucleus, changing 
in character with each kind of atom, the 
nucleus being surrounded by negatively 
charged electrons. The nucleus consists of 
protons and the revolving electrons are 
satellites. 

Solutions always contain a balance in the 
number of positive (*) and negative (-) ions. 
The pH value of a solution, or hydrogen ion 
concentration, is the logarithm of the recipro- 
cal gram hydrogen equivalent per liter, or 

1 
pH = log 





per liter. Water has a con- 
Ht 

centration of H* of 10-7 and OH™ of 107 mols 

per liter, designated 7 pH value. 














| 
JL 


PA. D., Techmical Editor 


Formula for Indicating Removal of 
Impurities for Color Reduction 


What is the mathematical formula for expressing color 
reduction in the refining of lubricating oil? —S. E. J. 


In the chapter on “Refining by Adsorption,” 
Kalichevsky and Stagner give a description of the 
mathematical expression of the general adsorption 
isotherm of Freundlich, for the removal of un- 
desirable constituents from oils, which is ex- 
pressed: 

= 

—= KC 

m 
where 


«x= units of impurities removed 
m = quantity of adsorbent used 
C = equilibrium concentration of the im- 
purities in the oil 
K and n = constants, depending on the nature of 
the adsorbent, substances adsorbed and 
the solvent. 


This converted to logarithmic form is: 


2 
log — = log K + n log C 
m 


This equation shows that the plotting of the 
£ 
values of log — against log C gives a straight line 
m 
with a slope, n intersecting the y axis at a point 
log K. 

A study of the equation reflects the advan- 
tageous influence of fractional addition of ad- 
sorbents to the oil, and better utilization of the 
adsorbent than direct contacting because per- 
colation is equivalent to applying the adsorbent 
in an infinite number of stages. However, con- 
tacting is chosen over percolation for other rea- 
sons. 


Oils should be treated for color separately, mix- 
ing after decolorizing in preference to mix first 
and then treat. 


The practical application of the adsorption equa- 
tion for testing oils is as follows: An oil is treated 
with a standard clay and the coefficients K and n 
are evaluated from the graph. The same coeffi- 
cients are then determined for a sample of clay 
of unknown efficiency and the first of the result- 
ing equations: 


£ 
—— = Kstd C™**4 
Mstd 
and 
- 
— = Kun C™ 
Mun 


is divided by the second. The resulting equation: 


Mun Kstd 
= efficiency = 
Mstd Kun 


os KC(C%st4-Nun) 








C(Nstd-Nua) 


can be plotted graphically and used for evaluat- 
ing the adsorbent for the particular oil. 


References: Kalichevsky and Stagner, Chemical Re- 
fining of Petroleum. H. Freundlich, Kapillarchemie, 
a hee Davis, The Oil and.Gas Journal, Mar. 8, 
1928, p. . 
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D. D. THOMAS, head of the Thomas Drilling 
Co., formerly of San Angelo, Tex., has moved his 
company to Artesia, N. M. Mr. Thomas and his 
sons compose the company and have gone to 
Artesia. 


SAMUEL MESSER, of Oil City, Pa., vice presi- 
dent and director of James B. Berry Sons’ Co., 
and a director in the Quaker State Oil Refining 
Co.; C. L, SUHR, of Oil City, chairman of the 
board of Pennzoil Co., and MERRILL N. DAVIS, 
of Bradford, executive vice president of Dresser 
Manufacturing Co., have been appointed members 
of an advisory council of 50 Pennsylvania indus- 
 trialists, employers and university heads who will 
assist the job-mobilization committee. 


panos 


GEORGE T. PEW, son of J. Howard Pew, presi- 
dent of Sun Oil Co., has become engaged to marry 
MISS CONSTANCE DELL CLARKE. 


H. C. CREATH, of Colombian Petroleum Co., 
Barco, Colombia; M. P. McGUIRE, of Kern Trini- 
dad Oilfields, Trinidad; GEORGE FIRESTONE, 
of Attock Oil Co., India; ROBEY DEAN, of B. O.C., 
Venezuela; L. M. STANFIELD, of Standard Oil of 
Venezuela, Maracaibo; W. T. LEITZ and W. 
STARRENBURG, of the B.P.M., The Hague, 
Netherlands; A. N. McKENZIE, formerly with 
Sinclair Oil Co. in Venezuela; A. F. DRISCOLL, 
of B.O.D.C., Iraq; and ARCHIE BROWN, of Carib- 
bean Petroleum Co., Maracaibo, Venezuela, who 
have been visiting in this country, were recently 
guests of the California Nomads at a dinner. 


J. S. BRIDWELL, president of Bridwell Oil Co., 
Wichita Falls, Tex., recently. gave 400 acres of 
proven oil land in Webb County, South Texas, to 
89 of his employes who have organized the Brid- 
well Employes Oil Co. with R. A. BIRK, geol- 
ogist; A. L. HECK, office manager, and A. T. 
JUNK, superintendent. “I’ve been intending to 
show my appreciation for the services of my em- 
ployes for some time,” Mr. Bridwell said. “I de- 
cided this was a good way to do it.” 


E. W. MARLAND, president of the Marland Oil 
Co. of Oklahoma, and former governor of the 
state, has offered his mansion at Ponca City, 
Okla., as a home for aged oil operators and work- 
ers. The idea is to surround the mansion with a 
colony for retired oil men. In announcing his 
plans Mr. Marland said: “Oil men helped me to 
attain prominence and success in Pennsylvania 
and in Oklahoma. Now I can help to make the 
last days of many of them comfortable.” 


JOSE OVIDIO MARTINEZ, of Yacimientos 
Petroliferos Fiscales (the Argentine Government 
oil company), who has been studying petroleum 
engineering in California for 3 months, was in 
Tulsa last week and will attend the annual meet- 
ing of the American Petroleum Institute in Chi- 
cago. While in Tulsa he visited TOMAS SUERO, 
also of Argentina, who, after a course in geology 
at the Argentine University, is now in Oklahoma 
completing his studies. 





F. S. SEELY, drilling contractor 
of Houston, Tex., left last week for 
an inspection tour through Missis- 
sippi. 


E. H. MOORE, president of E. H. 
Moore, Inc., was a recent visitor to 
the new Tinsley Dome pool of Mis- 
sissippi. 


OTTO KOCH, president of the Ken- 
dall Refining Co., Bradford, Pa., and 
Mrs. Koch are visiting in St. Peters- 


Do You Remember ? 


From The Oil and Gas Journal Files 


25 YEARS AGO 


All grades of Oklahoma and Kansas crude excepting 
Healdton sell for 55 cents per barrel. Healdton crude com- 
mands 50 cents. 

McMan Oil Co. and Cimarron Valley Oil & Gas Co. are 
having a line fight in the north extension of the Cushing field 
with wells drilling 60 ft. apart. 


BRANTLEY JACKSON, land man 
with the Magnolia Petroleum Co., 
has been transferred from Illinois to 
Mississippi. 


ALFRED W. LOTT, formerly in 
the president’s department of Shell 
Oil Co., Inc., St. Louis, Mo., has taken 
a position with Pan American Pro- 
duction Co. at Houston, Tex. 


JOHN E. EMERSON, of Buffalo, 
N. Y., has acquired the 2,100-acre 





burg, Fla. 


J. THOMAS McGLOTHLIN, scout 
with the Gulf Refining Co., has been 
transferred from Shreveport, La., to 
Mississippi. 


JAMES GRANT MANLEY, geol- 
ogist for the Standard Oil Co. of 
Venezuela, is returning to the United 
States for a short visit. 


J. E. MOOREHEAD, executive sec- 
retary of the Pennsylvania Grade 
Crude Oil Association, will direct the 
Christmas seal campaign of the Ven- 
ango County Tuberculosis Society 
again this year. 


J. M. CLAYTON, geologist for the 
Seaboard Oil Co. at Dallas, Tex., 
addressed the Houston Geological 
Society last week. He discussed “Pro- 
ducing Formations Above the Jack- 
son in Southwest Texas.” 


GEN. A. D. McRAE, W. P. CASH- 
MAN and REDMOND CODE, offi- 
cials of the Texas Canadian Oil Co., 
are making a tour of the company’s 
oil properties, visiting North Louisi- 
ana, East Texas and South Arkansas 
before returning to Toronto, Canada. 
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W. S. Farish, a well-known Gulf Coast operator, is look- 
ing over the Oklahoma oil fields. 

Refinery prices in the Mid-Continent are 38-40 distillate 
oil, 2¥%e cents; 42-43 water white, 242 cents; 44-45 water white, 
2% cents; 46-47 water white, 3 cents; 52-53 naphtha, 5% 
cents; 54-56 naphtha, 6 cents; 58-59 naphtha, 6% cents; 60-62 
gasoline, 7 cents; 63-64 gasoline, 8 cents; 66-67 gasoline, 9 
cents; 68-70 gasoline, 10 cents. 


20 YEARS AGO 
Mid-Continent crude advances to $2.50 per barrel. 
The White Oil Corp., capital $30,000,000, is organized by 
Patrick J. White and others. Mr. White was senior member 
of the firm of White & Sinclair in the Cushing boom days. 


10 YEARS AGO 

Heads of land and leasing departments of Kansas and 
Oklahoma oil companies approve unit operation of oil 
properties. i 

California producers have voluntarily reduced their daily 
crude output 200,000 bbl. per day since November 1. Pro- 
duction has fallen to 665,000 bbl. per day in that state. 

Conger Reynolds is appointed director of public rela- 
tions by Standard Oil Co. of Indiana. 

Recent slump in the stock market has Xowered the aver- 
age price of 20 representative oil stocks from $60.90 on 
August 81 to $47.61 on November 15. 








J. P. Eaton Corp. property in the 
Grand Valley district, Warren Coun- 
ty, Pa., and has inaugurated a re- 
pressuring project. 


JOHN V. TERRILL, formerly chief 
geologist for the Gulf Oil Corp. in 
the Texas Panhandle district, has re- 
signed his position and will move 
to Midland, Tex., where he will 
enter the geological field as a con- 
sultant. 


JOHN W. SWARD, independent 
oil operator, formerly of San An- 
gelo, Tex., and for the past 8 months 
in Oakland, Calif., has returned to 
San Angelo and established head- 
quarters for his interests in New 
Mexico. 


CLINT W. JOSEY, president, and 
DON W. JOSEY, treasurer, of Ran- 
cho Oil Co., Dallas, Tex., and MON- 
ROE H. GOODE, independent oper- 
ator of that city, returned from 3 
big-game hunt in New Mexico with 
trophies that included two bears, 
three antelopes, a badger, and much 
small game. The animals bagged 
did not afford an opportunity for 
the hunters to try their hand as 
ropers as originally planned. 
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FRANK P. COLBY, Tulsa chief 





LU ‘CURRY, scout for Deep Rock 
Oil Corp., has resigned and is inter- 
ested in the southeastern develop- 


— Known for Inventions 


Various advancements in the field of oil-refining proc- 
esses and equipment are credited to the research pioneering 
of Dr. Clive M. Alexander, who has just been elected vice 
president of Aetna Oil 
Service, Inc., in charge 
- of refining and transpor- 
‘tation. Inventions which 
have made his name 
well known include va- 
por-phase cracking proc- 
esses. Back in 1916, as 
an original inventor, he 
patented pyrolytic poly- 

merization of refinery 
and natural gases. 

Dr. Alexander was 
educated as a chemical 
engineer, receiving the 
degree of ChE. at the 
University of Iowa and 
that of Ph.D. at Colum- 
bia University. His ca- 

reer in oil began with 
his employment as a 
chemical engineer 
Gulf Refining Co. in 1915, and he immediately began think- 
ing out better ways of performing different plant operations. 
Later he was with Texas Oil Products Co. and Imperial Re- 
fineries as general manager. For a number of years he was 
a consulting engineer in petroleum refining, including asso- 
ciation with Pan American Petroleum Corp. and Shell Oil 
Co., Inc. He worked with Aetna Oil Service as a consultant 
for several years before joining that organization January 1, 
1939, as manager of refining and transportation. 

Dr. Alexander, who was born in Leon, Iowa, resides in 
Louisville, Ky., where Aetna, an integrated company, has a 
7,500-bbl. refinery. 


S. F. SHAW is delivering a series 
of lectures at the A. & M. College of 
Texas, and will be in Oklahoma City 
the latter part of November. 


C. P. SWEENY, of the Pan Ameri- 
can Refining Co., New York, spent 
several days in Shreveport, La., and 
the Gulf Coast on a recent business 
trip. 


E. G. McLAUGHLIN, southern 
Australian divisional superintendent 
of Shell Oil Co., Inc., passed through 
California on the way home to his 
office. 


C. SYDNEY FREDERICK of Covy- 
ington, La., was named secretary to 
Ernest S. Clements, commissioner of 
the Louisiana Department of Con- 
servation. 


EDGAR DAVIS, of Lethbridge, Al- 
ta. is leaving via New York for 
Ecuador where he will join the en- 
gineering staff of the International 
Petroleum Co. 


O. H. CARLISLE, division mana- 
ger of Gulf Oil Corp., Houston, Texas, 
has been named chairman of. an ad- 
visory committee in charge of ar- 
rangements for the National Flower 
and Garden Show at Houston. 


BARTLETT W. GILLESPIE, ac- 
companied by his family, arrived for 
a vacation in California this week 
from Argentina where he has been 
employed by the Argentine Govern- 
ment as technical adviser in the 
opening of new oil fields in various 
parts of the South American re- 
public. 








DR. CLIVE M. ALEXANDER 


title clerk of the Carter Oil Co., has 
been confined to his home with in- 
fluenza. 


C. L. MORGAN, of the Lion Oil 
Refining Co., has been transferred 
to Mississippi to report on activity 
for his company. 


A. M. CROWELL, director of the 
Arkansas Oil & Gas Commission, is 
spending several days at his home in 
Charlotte, N. C., due to illness of his 
father. 


A. F. MICHAELS, chief of adver- 
tising department of Standard Oil 
Co., with offices in San Francisco, 
spent last week in southern Califor- 
nia on company business. 


L. P. ST. CLAIR, former president 
and chairman of the board of Union 
Oil Co., until his retirement from 
business recently, has resigned as a 
member of the board of directors of 
the company. 


H. B. SPENCE, formerly manager 
of the Colorado City Chamber of 
Commerce, has been named execu- 
tive secretary of the recently organ- 
by ized Permian Basin Association, with 

headquarters at Midland, Texas. J. L. 
GREENE of Midland is president. 


C. O. STARK, vice president; D. C. 
HEMSELL, superintendent of the 
land department, and D. E. LOUNS- 
BERRY, geologist, all of Phillips Pe- 
troleum Co. at Bartlesville, Okla., 
made an inspection tour of the Lou- 
isiana and Texas Gulf Coast district 
the past week. They were accom- 
panied by M. H. STEIG, geologist for 
the Gulf Coast division at Houston, 
Tex., and J. J. DOYLE, superintend- 
ent of the land department in south- 
eastern Louisiana. 








JOHN F. BRICKER, for the past 3 years scout 
for the Humble Oil & Refining Co. at Midland, 
Tex., will leave soon for Houston where he 
will assume new duties in the company’s land 
department. His place at Midland will be filled 
by SOL BRUNNELL who comes from the com- 
pany’s Hobbs, N. M., office. 


Shifts: W. K. HALEY, superintendent Barns- 
dall Oil Co., from Tulsa to Mankins, Tex.; J. B. 
BURNETT, Vacuum Oil Co. Pty., Ltd., from Coa- 
chella, Calif., to Melbourne, Australia; WILLIAM 
I. CUNNINGHAM, geologist Bishop Oil Co., from 
Lodi, Calif., to Bakersfield, Calif.; BOB O. BIRD, 
superintendent Phillips Petroleum Co., production 
department, from Perry, Okla., to Duncan, Okla.; 
ROMAN F. BRACKNEY, driller Gulf Oil Corp., 
from Spencerville, Ohio, to Standard Oil Co. of 
Venezuela, Caripito, Venezuela, S. A.; WILLIAM 
R. CAMPBELL, geologist, Tropical Oil Co., from 
Barranca-Bermeja, Sant., Colombia, S. A., to 
Berkeley, Calif.; HENRY R. KIMBLE, geologist, 
Magnolia Petroleum Co., from Dallas, Tex., to 
Socony-Vacuum Oil Co., Caracas, Venezuela, S. A.; 
N. E. GRISHAM, Grisham & Grisham, from Tyler, 
Tex., to Eastland, Tex.; JOHN McFAYDEN, vice 
president Ohio Oil Co., from Casper, Wyo., to Los 
Angeles, Calif.; BEN BANNER, Banner Oil & Gas 
Co., from Oklahoma City, Okla., to Fort Worth, Tex. 


NOVEMBER 17, 1939 


RALPH P. BOLTON, general manager of the 
European production division of Standard Oil Co. 
ef New Jersey, with headquarters in The Hague, 
was a visitor at the Tulsa offices of Carter Oil Co. 
this week. He came to the United States for a com- 
bined business and vacation trip several weeks ago. 
He and Mrs. Bolton have been touring the nation. 


J. C. (JACK) JONES, district foreman of the 
Humble Pipe Line Co., Pampa, Tex., delivered an 
address on the relation of pipe lines to business 
at the meeting of the Panhandle of Texas chapter 
of the A.P.I. in Pampa, November 14. Other 
speakers included GEORGE A. LEE, assistant 
district superintendent of the Humble Pipe Line 
Co. of West Texas and the Panhandle. He traced 
the history of pipe lines. 


MERRELL R. FENSKE, director of the petro- 
leum refining laboratory of Pennsylvania State 
College, addressing the Michigan-Life conference 
on new technologies in transportation, urged con- 
sumer education and continued researches in the 
physics and chemistry of lubrication. Particularly. 
Mr. Fenske pointed out the need for new. informa- 
tion on the oxidation of lubricating oils which, 
he explained, present the most serious problems 
in the lubrication of modern internal combustion 
engines. 





BOB FOREE, independent operator of Dallas, 
Tex.,-left last week for a 10-day bear hunting ex- 
cursion into the Mexican mountains some 150 
miles southwest of Eagle Pass. Several Texas 
and Oklahoma oil men make up the party. 


W. C, FRITZ, geologist with Skelly Oil Co. at 
Midland, Tex., will deliver a paper on “North- 
South Cross-Section of Permian Basin” at the 
joint meeting of the Panhandle Geological So- 
ciety and the West Texas Geological Society at 
Lubbock, Tex., November 24. 


DR. ROBERT E. WILSON, -president of Pan 
American Petroleum & Transport Co., New York, 
received the Chemistry Industry Medal of the 
Society of Chemical Industry, at a joint meeting 
of the Society of Chemical Industry and the 
American Chemical Society on November 10. The 
medal is awarded annually for valuable appli- 
cation of chemical research to industry and was 
given to Dr: Wilson in recognition of his re- 
search studies on such subjects as flow of fluids, 
oiliness, corrosion, motor-fuel volatility, clay and 
glue plasticity, and humidity, and in recognition 
of his industrial contributions in the use of 
tetraethyl lead, petroleum hydrocarbon cracking, 
and adoption of chemical engineering principles 
by the oil industry. 
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Representative Mid-Continent Quotations on Crude Cil and Refined Products, Basis Oklahoma (Group 3) 


Heating Oils Move Into Foreground of 
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Market Interest in Group 3 Area 


EATING oils moved into the foreground of 

Group 3 market interest this week, evinc- 

ing a greater degree of additional strength than 

any other refined product, with the possible ex- 

ception of paraffin wax. Motor fuel was increas- 

ingly soft. Natural gasoline acted as though it 
might throw off its inertia. 

Quotations on furnace oils moved up, and re- 
finers were displaying no hurry to sell. A tight 
market in this division is looked for. Although 
there has been a marked rise in sales of domestic 
burners and new installations, stocks of fuel for 
use in them are substantially lower than they 
were a year ago. If the approaching winter 
should bring prolonged cold weather, there will 
be a definite shortage of light fuels, according to 
predictions. Widening use of oil for cooking pur- 
poses increases the likelihood of scarcity. 


Gasoline Needing Outlets 


There was enough gasoline looking for quick 
outlets to make spot quotations crumble a little 
along the lower edge, although there was an in- 
clination on the part of most refiners to regard 
favorable factors as outweighing the unfavorable. 
Tending to brighten the outlook was the fact that 
a half-dozen cargo orders for immediate. coast- 
wise shipment were received by Gulf Coast re- 
finers in the past week. Lifting of this material 
has no immediate bearing on market conditions 
in the Mid-Continent, but it does lessen the dan- 
ger of advantageous conditions already existing 
in that region being upset by distress material in 
other areas looking for a place to go. 

One evidence of the healthier gasoline situa- 
tion prevailing in the Mid-Continent territory in 
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By T. F. SMILEY 





Refined Oil Market Barometer 


Colder weather, though imparting life to the 
heating oils, is accelerating the decline in gaso- 
line consumption. Rising stocks, along with fail- 
ure of export demand to make expected inroads 
on accumulations at Gulf ports, is increasing the 
softness of gasoline. Lubricating oils and wax 
are holding their gains. The position “of heavy 
industrial fuels improves steadily. 

MID-CONTINENT. Furnace oils up. Gasoline 
soft. Lubricating oils and wax vigorous. 

EAST COAST. Gasoline unsteady, with lower 
prices predicted. Heavy industrial fuel strong. 

GULF COAST. Gasoline softer. Lubricating oils 
extremely tight. Kerosene easier. 

PENNSYLVANIA. Gasoline lifeless. Wax goes 
higher. Lubricants holding. Kerosene stronger. 

CALIFORNIA. Export gasoline firm; domestic 
soft, with little moving in spot market. 

CHICAGO. Heating oils stronger. Gasoline 
irregular. Heavy fuels holding gains. 











comparison with that found in the country at 
large is seen in the fact that while the nation’s 
stocks are some 4,000,000 bbl. larger than they 
were a year ago, Mid-Continent stocks have de- 
clined more than 500,000 bbl. 

Mid-Continent refiners are sharing fully in the 
heightened consumption of gasoline, estimated at 
7 per cent above that in the corresponding period 
of 1938. Although recent coastwise shipments of 
gasoline from the Gulf Coast have helped to re- 
lieve a troublesome situation, the failure of ex- 


pected export business to materialize continues 
to make heavy accumulations at Gulf ports a 
threat to Gulf Coast refiners and indirectly to in- 
land refiners farther north. 

Among informed market observers some ex- 
press belief that serious fighting in the European 
conflict will be the signal for important export 
shipments of gasoline and other petroleum prod- 
ucts. These observers say that oversea buyers 
had big stocks when the war broke out and that 
though substantial drafts have been made on 
them, there is little disposition to do replacement 
buying until severe and extended warfare seems 
certain. Foreign buyers are in no hurry to risk 
their tankers on a peril-infested sea. 


Orders From Gulf Coast 


Gulf Coast refiners bought natural gasoline in 
substantial volume in the past week. Whether 
the material is wanted for blending with the re- 
finery gasoline previously mentioned as ordered 
for immediate shipment coastwise is not known 
by the manufacturers. This business from the 
Gulf was an encouraging incident in the natural 
market and, with others, helped to impart life. 

Excitement which had marked the lubricating- 
oil market was cooling somewhat, but manufac- 
turers said this division had lost not a bit of its 
strength. Many contracts for 1939, made when 
war seemed far away, stipulated that not more 
than 20 cents a gallon should be charged for 150- 
160 D bright stock of zero to 10 pour point, with 
other grades in proportion. Such refiners now are 
filling contracts at 4 cents under established spot 
prices. It is said that no 1940 contracts on this 
“top” basis will be considered by refiners. 
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Motor Fuel Sags in East Coast 


Market; Fuel Oils Gaining 


EW YORK, Nov. 14.—The motor-fuel market 
N structure at several points along the North 
Atlantic seaboard presented an easier appearance 
last week. Changes in the market were confined 
to the low-octane grades, but observers expressed 
fear that the entire structure may be adjusted in 
the near future. Consumption is holding fairly 
high for this season of the year, and consequently 
reaction in the market may be slow. Exporters re- 
port no change in that branch of the business and 
shipments are following routine lines. 

The fuel-oil market was firm at unchanged 
prices. Consumption is nearing midwinter pro- 
portions and the market is definitely on the strong 
side, with advances predicted by many in the near 
future. Most tank-car sellers of No. 2 fuel oil were 
quoting 4.6 cents per gallon at New York and 
some are asking 4% cents. 


Bunker C in Strong Position 


Bunker C fuel continues to occupy its strong 
market position at $1.15 per barrel in New York. 
Marine consumption dropped last week, but ad- 
justments of tonnage in foreign service are ex- 
pected to revive this business as soon as mechan- 
ical requirements can be met. 

Industrial consumption of residual fuel is re- 
ported at new peaks in this section of the coun- 
try, and this is serving to offset the slump in 
deliveries tc steamship lines, The tank-wagon mar- 
ket for residual fuel is firm at 34% cents per gallon. 

Domestic fuel-oil prices are expected to move 
forward before the month ends. Stocks of domestic 
burning oils are more than 2,000,000 bbl. lower 
than at the same time in 1938. Burner 


By H. STANLEY NORMAN 


a quarter of a cent to 6% cents. Prices were re- 
ported higher at Philadelphia and Norfolk for 
72-74-octane gasoline. Most Philadelphia suppliers 
are currently quoting 6% cents for 72-74 material 
and at Norfolk the price generally quoted is 7% 
cents to the tank-car trade. 


Standard of Ohio Cuts Prices 


Standard Oil Co. of Ohio cut service-station and 
tank-wagon prices in Cuyahoga County. The ser- 
vice-station price was dropped a cent and a half 
and the tank-wagon quotation was lowered a cent. 
Other retail markets in this section were un- 
changed. Since the market change was confined 
to a limited area, the Ohio change was considered 
here as meeting a local situation rather than 
demonstrative of basic weakness. Generally speak- 
ing, the motor-fuel market was considered fairly 
satisfactory in view of heavy stocks and the nat- 
ural seasonal slump in motor-car operations. 

The Pennsylvania lubricating-oil market con- 
tinues unchanged. Refiners in most instances are 
restricting sales to limited quantities to contract 
customers only. Export inquiry remains brisk 
and there appears to be no prospect for a let-up in 
the record domestic demand. Bright stock of 25 
pour test is quoted from 24% to 33 cents, and 25- 
pour-test, 200-viscosity neutral oil ranges from 
25 to 32 cents. 

Tanker rates were unchanged last week. Owners 
are asking 33 to 35 cents for moving cargoes of 
heavy fuel from the Gulf to North Atlantic ports. 
The range for gasoline and light fuel oils runs from 
31 to 35 or 36 cents. 


Two boats were chartered for the Venezuela-to- 
north-of-Hatteras voyage last week at 31 cents per 
barrel, representing an advance of a cent over the 
previous high for the same trip. Tankers avail- 
able for charter were reported scarce and owners 
are attempting to raise rates over the current 
quotations, 

Fuel-oil imports may ease the pressure on the 
domestic refining industry to meet the winter de- 
mand. Consumption of light fuel oils has been 
running about 10 per eent greater this year than 
last and the last available data show stocks totaling 
30,740,000 bbl., or 2,182,000 bbl. less than on hand 
at the same time last year. The possibility exists 
that in producing sufficient light fuel oil to meet 
demand this winter the gasoline inventory will 
grow disproportionately. 


Gulf Coast Markets 


HOUSTON, Tex., Nov. 14.—Whatever further 
softness developed in gasolines in Gulf Coast re- 
finery markets the past week was made up for in 
added strength in lubricating oils. No lubricating 
oils were available from any source, with the out- 
put of all plants completely sold up and sellers 
behind with their orders. The scarcity of coastal 
neutrals now is the most acute it has been in many 
years. Sellers reported turning down increasing 
numbers of inquiries. 

Fuel and diesel oils maintained their strong posi- 
tions. Suppliers said the colder weather that is 
sweeping many parts of the country will stir calls 
for burning oils from domestic consumers in addi- 
tion to the heavy industrial requirements. 


Further weakness was felt in motor 


installations have been almost double m . 2 fuels, Although sellers for the most 
so far this year over 1938. Refiners A. P. L Weekly Refinery Statistics part were slow to make further con- 


are showing a tendency to protect 
their light-fuel-oil stocks and are not 
anxious sellers at present prices. 


Week Ended November 11, 1939 


cessions in quotations, the appear- 
ance of a distress cargo of 74-octane 
leaded gasoline at a reported price 





Wax continues to be one of the out- Capacity Daily Total Gas oil offer as low as prevailing quotations 
; 3 reporting crude runs gasoline and fuel 

standing products in this section of (per cent) (bbl.) stocks ofl since for a 65-octane unleaded product was 
the Country... Western <PURMNPOIE ae Coat oie crsverenueones 100.0 $81,000 18,121,000 + —«12,555,000 °xtremely disquieting. That the cargo 
refiners raised their prices again laSt A rpglachian ooevesscscsssssssssssesssosesssssesseee 85.9 119,000 —_2,725,000 634,000 Went begging added to the concern, 
week, and those in position to accept Indiana, Illinois, and Kentucky ........ 90.2 541,000 10,796,000 6,821,000 reflecting the complete lack of de- 
business are currently asking 6% ae Kansas, and Missouri... Ss oe erry bey mand. This also gave further evidence 
: : PE enon. cect ones caneatbees 5 J 541, 221, 
CONE LOE Wille EN Me ee Ta 0 611000 . 10.198.000. r1asssnop “Ot the Prenat: tuactivity te not 0 
York. Supplies are extremely diffi- | isiana Gulf... 97.8 152,000 2,586,000 3,061,000 matter of price. 
cult to locate, and the price appears North Louisiana and Arkansas ........ 55.0 46,000 332,000 890,000 Although kerosenes never are over- 
to be a secondary consideration, The Rocky Mountains... 54.2 42,000 996,000 559,000 
¥ pig arent eam song ony haar a a i 90.0 $01,000 14,745,000 91,930,000 -_—Plentiful on the Gulf Coast, buyers the 
arge m istributors in New ro past week found it a little easier to 
started last week to i Total reported .....cc.ssccsscsssessesssee 86.2 3,171,000 68,121,000 135,778,000 fill their wants. , 
in paper containers requiring wax Estimated unreported ...........0000.00 jee 365,000 5,150,000 3,205,000 
treatment. Most Pennsylvania refin- Patience AONE onc csscsenccsccisiccs, mene 3,536,000 73,271,000 138,983,000 ROH + ’ — price a re 
, “Estimated total previous week. ........ 3,465,000 73,262,000 140,085,000 unchanged. ere were frequent re- 
ers are unable to quote on new wax 3,244,000 69.372.000 154,666,000 


business. Some report their entire 
production for from 1 to 3 months 
is committed under contract and that 
they will be unable to quote for spot 
business during that period. 


Prices for 65-octane and above gaso- 


*"Nowember 92, F008. .....iicssciis. scsi 


“Bureau of Mines, currently estimated. 


Stocks of Crude Oil in the United States 


(BUREAU OF MINES ESTIMATE) 


ports that certain refiners would take 
less than their quoted prices for gas- 
oline if buyers were able to make cer- 
tain and immediate shipment, but in 
the absence of important sales such 
reports were unsubstantiated. Higher- 


line were reported fairly well main- Week ending. October',28, 1939 oo... ccsscscsccccctesscsosesessesssevsoscensess 230,994,000 barrels viscosity neutrals were advanced 


tained in New York at 6% cents per 
gallon, The Baltimore market for low- 
octane motor fuel was reported down 






NOVEMBER 17, 1939 


Week ending October 21, 1939 
Week ending October 29, 1938 oon... ccceeccseestesscsecsscssstensecees 275,217,000 barrels 





Figures do not include stocks of heavy, unrefinable California crude. 


230,453,000 barrels 


slightly with 1,200-viscosity pales 
moving at 9% to 10 cents and 2,000 
pales at 10% cents. 
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Taxes 
The gasoline quotations given in the 
following tables include ae l-cent fed- 


eral tax, as well as state, county, and 
city taxes. The ine is the 








or standard . In most areas lower 

grades and a premium grade also are 
available. 

Standard Oil Co. (Indiana) 

c——Gasoline——, Kero. 

Inc. tank 

Dir. tax wag. 

13.1 4.0 , 10.0 

121 40 85 

136 4.0 10.0 

136 40 10.0 

13.4 4.0 9.8 

13.6 4.0 410.0 

134 40 %98 

13.8 4.0 $10.2 

15.4 50 108 

15.0 5.0 9. 

15.0 5.0 104 

150 50 10.4 

15.4 5.0 10.0 

148 5.0 10.2 

114 40 7.6 

12.0 4.0 9.7 

133 40 93 

15.1 5.0 10.5 

15.3 5.0 710.7 

15.3 5.0 10.0 

16.2 5.0 11.6 

15.5 5.0 109 

12.9 4.0 8.0 

13.2 40 8.0 

12.9 4.0 79 

106 4.0 74 

*State tax 2 cents, l-cent city tax and 

l-cent federal tax. tDoes not include 4- 


cent state tax. {Does not include 3-cent 
state tax. 


Exclusive of state general sales taxes. 

Discounts to commercial : 
On purchases per month off tank-wagon 
prices: 1,000 or more, 1.5 cents off; 
minimum delivery 25 gal. 


Stanolex Fuel Oil in Chicago 


Effective September 18, 1939, f.o.b. 
tank- prices: Standard 


nts. 
Ohio 
STANDARD OIL CO. OF OHIO 
Tank- Di- ero. 
5 vided Inc. tank 
r. dir. tax wag. 
Ohio points .... 16.0 15.0 50 *%13.0 


*Includes state tax of 1 cent. 


Atlantic Coast District 
STANDARD OIL CO. OF NEW JERSEY 








r—— Gasoline 
Cons’r. Dir. Kero. 
tank tank Inc. tank 
car wag. tax wag. 
AtI’tic City, N. J. 11.6° 12. 40 7.60 
Newark ........ 6 412.7 40 7.60 
Annapolis, Md. . 13.35 14.35 5.0 9.5 
Baltimore ...... 12.75 13.75 5.0 75 
Cumberland 14.15 16.15 5.0 10.0 
bina! age D. C. 11.00 120 30 95 
Danville, Va. - 14.95 17.45 6.0 12.9 
Norf «esee.- 13.75. 16.25 6.0 11.0 
Pete . 4.05 16.55 6.0 11.7 
cs Se - 14.05 16.55 6.0 10.7 
ain wake 15.25 17.75 6.0 11.0 
Charles’n, W. Va. 14.55 17.05 6.0 12.6 
Parkersburg .... 13 15.35 6.0 11.2 
Wheeling ...... . 14 16.75 6.0 12.2 
Charlotte, N. C. . 16.90 18.40 7.0 11.8 
Hickory. ....... 17.45 18.95 7.0 12.3 
Mt. ABP... ss. 17.30 18. 7.0 122 
Raleigh ........ 16.65 1815 7.0 11.5 
bo Sakae - 16.95 18.45 7.0 11.9 
\ 8S. C. 14.75 17.25 7.0 10.6 
Columbia .....:. Hy 18.10 7.0 11.5 
Pate ee 18.80 7.0 122 


Prices as of November 14, 1939 


in Arlington and Fairfax counties in Vir- 
ginia; and March 12 in New Jersey: To 
contract accounts purchasing at least 
one full compartment at time by hose 
connection, on yearly purchases: From 
2,500 to 100,000 gal., consumer tank-wag- 
on price at time and place of delivery; 
100,000 gal. per year, consumer tank-car 
rice plus .5 cent per gallon. Consumer 

nk-wagon price generally will be 
equivalent to dealer tank-wagon price 
less .5 cent per gallon. 

Effective January 16, 1939, in North 
Carolina the commercial consumer sched- 
ule became as follows: Single deliveries 
of 50 gal. or more, consumer tank-wag- 
on price. Single deliveries of less than 

gal., 4 cents per gallon over consum- 
er tank-wagon price. Generally the t- 
ed consumer tank-wagon price will be 
equivalent to the dealer price, less 5 
cent per gallon. The above policy also 
applies in South Carolina effective Jan- 
uary 23, 1939. 

Discounts for kerosene, 1 cent off 
tank-wagon price for 25 gal. or more 
under contract (contract not necessary 
- Baltimore) except no discount in New 

ersey. 


Southern District 
STANDARD OIL CO. (KENTUCKY) 

E —aerace yeaa. 
ons’r. Kero. 
tank Net Ine, tank 
wag. dir. tax wag. 
Atlanta, Ga. 21.0 18.0 7.0 10.0 
Augusta 205 175 7.0 10.0 
Macon .-. 210 180 7.0 105 
Savannah -. 195 165 7.0 9.0 
Birmingham, Ala. 215 18.5 8.0 9.0 
Mobile 215 185 9.0 9.0 
Montgome oo Qe 2a “Be... 158 
Jackson, Miss. .. 19.5 16.5 7.0 10.0 
Vicksburg -195 165 7.0 9.5 
Jacksonville, Fla. 19.0 16.0 8.0 8.0 
iami 195 165 8.0 7.0 
Pensacola ...... 21.5 185 9.0 8.5 
Tampa ......... 205 17.5 8.0 8.5 
Lexington, Ky. 195 165 6.0 10.0 
Covington ...... 18.0 150 6.0 9.5 
Louisville ...... 18.5 15.5 6.0 9.0 
Paducah ...:... 185 155 6.0 9.0 





Price basis to tank-wagon consumers: 
Effective Reagent | 4, 1937; 3 cents per 
gallon below tank-wagon price. 

Montgomery, Ala., has a county tax of 
1 cent per gallon, and a city tax of 1 
cent per gallon on gasoline, in addition 
to state tax and 1 cent per gallon on 
kerosene. Mobile, Ala., has a ma 
line tax of 2 cents per gallon; B ing- 
ham, Ala., has a city gasoline tax of 1 
cent per gallon; Pensacola, Fla., has a 
city gasoline tax of 1 cent. All are in- 
cluded in the table. 


Pennsylvania and Delaware 
ATLANTIC REFINING CO. 
r-—— Gasoline ——, 


Cons’r. Dir. Kero. 

tank tank Inc. tank 

car wag. tax wag. 
Philadelphia, Pa.. 12.0 135 50 10.0 
Pittsburgh -. 183.0 145 50 105 
Allentown 12.5 140 65.0 105 
Erie . 13.0 145 50 10.0 
Scranton* . 130 145 50 10.5 
Altoona 13.0 15.0 50 105 
Dover, Del. ; 140 5.0 10.5 
Wilmington 13.5 5.0 9.75 





Price basis to undivided dealers, deal- 
= tank-wagon price less .5 cent per gal- 
on. 

*Voluntary discount of 1 cent allowed 
to dealers only. 

iscount on kerosene, 2 cents per gal- 
lon off tank-wagon price on tank-wagon 
deliveries of 25 gal. or more at one time. 


Pacific Coast Territory 
STANDARD OIL CO. OF CALIFORNIA 


7-——Gasoline-——, Kero. 

Tank Serv. Inc. tank 

truck sta. tax wag. 
San Francisco .. 17.5 185 40 11.5 
Los Angeles .. 170 180 40 100 
Fresno, Calif. ... 185 19.5 40 12.5 
Phoenix, Ariz. .. 20.0 21.0 6.0 %17.5 
Reno, Nev. ..... 20.5 21.5 6.0 13.5 
Portland, Ore. .. 20.0 21.0 6.0 13.5 
Seattle, Wash. .. 20.0 21.0 6.0 +13.75 
Spokane ....... 215 22.5 6.0 416.75 
Tacoma ........ 20.0 21.0 6.0 113.75 





*Includes 5-cent state tax. 
0.25-cent state tax. 

Discounts to dealers: On gasoline, off 
tank-wagon price, to.100 per cent dealers, 
3 cents. To commercial consumers: 
tank-wagon price; on single deliveries of 
40 gal. and over, advance quantity dis- 


tIncludes 


count extended at time of delivery, 3 
cents. Service-station schedule applies on 
single deliveries less than 40 gal. On 
kerosene in tank-car, transport-truck and 
trailer delivery, 3 cents off tank-wagon 
price; plant deliveries to jobbers, 2.5 cents 
below tank wagon. 

March 18, 1939, split dealer discount 
was canceled, 


New York and New England 


SOCONY-VACUUM OIL Co., INC. 
-—— Gasoline ——, 





Cons’r. Dir. ero. 
tank tank Inc. tank 
car bes 3 tax wag. 
CN SEES 12.5. 14, 5.0 7.80 
*Met. N. Y.: 
Manhat., Bronx 12.6 13.4 5.0 8.00 
Queens, Br’klyn 12.6 13.4 5.0 8.00 
Staten Island... 12.6 13.4 5.0 8.00 
po ee 13.1 145 65.0 7.70 
Rochester ...... 13.3 140 50 8.30 
Syracuse 13.1 145 5.0 8.30 
SE eaee 114 1380 40 8.00 
Portland, Me. 125 143 5.0 8.00 
Manchester, N.H. 13.2 15.0 5.0 8.40 
dn Vt... 13.0 15.2 50 8.20 
Springfield, Mass. 12.1 135 40 8.20 
Worcester ...... 12.0 135 4.0 8.20 
Hartford, Conn.. 11.8 133 40 7.90 
New Haven .... 11.7 12.8 40 8.00 
Providence, R. I. 11.4 133 40 8.00 
*Does not include 2 per cent city sales 
tax, which is calculated on basis gf net 


retail price exclusive of state and federal 
taxes. Metropolitan New York prices are 
undivided dealer prices; others are split 
dealer. 

Effective February 15, 1939, the com- 
pany changed its commercial consumer 


policy in New York and New England 
ints for tank-wagon delivery to the fol- 
owing: Annual purchases 10, gal. and 


under, tank-car price plus 2 cents per 
gallon; annual purchases 10,000 . up 
to 50,000 gal., tank-car price plus 1.5 cents 
pox gallon; annual purchases 50.000 to 

00,000 gai., tank;car price plus 1 cent 
per gallon; annual purchases 200, gal. 
and over, tank-car price plus % cent per 
gallon. Private consumers pay undivided 
dealer price, plus 2 cents per gallon. Pri- 
vate consumers receiving full compart- 
ment deliveries of at least 200 gal. receive 
a discount of % cent per gallon. 


Rocky Mountain District 
CONTINENTAL OIL CO. 


-—Gasoline——, Kero. 

Tank Incl. tank 

wag. Dir. tax wag. 

Denver, Colo. ... 15. i... ee Se 
Grand Junction . 18.5 ... 50 15.0 
DR oe tas tic 16.0 de 9.0 
Casper, Wyo. ... 17.5 eee OR 
Cheyenne ...... 15.5 . oO IBD 
Billings, Mont. .. 18.5 ... 60 .180 
a Fe 20.0 ... 60 155 
Great Falls ..... 19.5 a 6.0 15.5 
Helena ......... 20.5 —_ 6.0 15.5 
Salt Lake, Utah . 175 17.5 50 16.0 
Boise, Idaho 21.1 211 60 180 
Twin Falls ..... 21.1 21.1 60 18.0 
Albu’que, N. M... 17.0 17.0 65 10.0 
Roswell ........ 155 155 65 8.0 
Santa Fe ....... 17.5 17. 65 10.0 


*Includes city tax of 0.5 cent. tIncludes 
state tax of 1 mill. 

Tank wagon represents price to con- 
sumers. Dealer represents price to deal- 
ers. If no dealer price is quoted, the 
oe wapee price applies to all classes of 
trade. 


Central South District 
STANDARD OIL CO. OF LOUISIANA 
-—-Gasoline——, 
Cons. Dir Kero 
tank tan Inc. tank 
car wag. tax wag. 
New Orleans, La. 15.25 17.75 8.0 t11.0 
Baton Rouge ... 15.25 17.75 8.0 $10.5 
Alexandria 15.25 17.75 8.0 $12.5 
Lafayette ..... 15.00 18.00 8.0 411.0 
Lake Charles .. 15.25 17.75 8.0 12.5 
Shreveport 14.00 16.50 8.0 $11.0 
Knoxville, Tenn. 18.50 21.00 8.0 13.0 
Memphis .... 16.50 19.00 80 11.0 
Chattanooga .. 18.00 20.00 8.0 12.0 
Nashville -.. 17.50 2000 80 110 
te yay * 18.75 20.00 80 13.0 


Essolene at dealer price less 0.5 cent per 
gallon to undivided dealers. 

tIncludes 1-cent parish tax and 1-cent 
state tax. tIncludes 1-cent state tax. 

Price basis to commercial consumers: 
Effective May 15, 1937, deliveries of 50 
gal. or more in one territory take 
consumer tank-wagon price. Accounts 
taking deliveries less than 50 gal. at 


one time pay posted consumer tank- 
wagon price plus 4 cents per gallon. Gen- 
erally, the ayer consumer tank-wagon 
price will equivalent to the dealer 
price less 0.5 cent per gallon. Kerosene 
prices include 1-cent state tax. 

Effective February 24, 1939, the com- 
pany reestablished in New Orleans the 
commercial consumer policy on motor 
fuel effective in the rest of the state. 

Effective December 12, 1938, the com- 
pany revised its commercial consumer 
policy on motor fuel in New Orleans, as 
ollows: Single deliveries of less than 50 

.. consumer tank car plus 2 cents per 
gallon 50 to 199 gal., consumer tank car 
plus 1 cent per gallon; 200 gal. and over, 
consumer tank car plus 0.5 cent per 
gallon. 





Nebraska 
STANDARD OIL CO. (NEBRASKA) 
-—Gasoline——, Kero. 
k Inc. tank 
Dir. tax wag. 
13.9 6.0 9.8 
144 6.0 9.0 
15.8 6.0 9.5 
163 60 10.0 
15.5 60 11.4 
Discounts to commercial consumers 


for tank-wagon deliveries covered only 
by standard commercial consumers con- 
tract, effective January 1, 1935. 


Oklahoma and Arkansas 
CONTINENTAL OIL CO. 


c——— Gasoline, Kero. 

Tank-wg. Includes tank 

dir. tax wag. 

Texarkana, Ark.. 14.0 5.0 8. 
Fort Smith ..... 14.5 5.0 7.5 
Little Rock .... 17.25 75 8.0 
Muskogee, Okla. . 12.0 5.0 7.0 
Oklahoma City .. 11.0 5.0 6.5 
WE Siviws sti 12.0 5.0 75 


The tank-wagon price is the price to 
all classes of trade. 





Texas 
-—Gasoline——, Kero. 
Tank Serv. Inc. tank 
wag. sta. tax wag. 
Dallas, Tex. .... 12. 16.0 5.0 7.0 
Fort Worth .... 15.0 19.0 5.0 8.0 
Houston ....... 14.0 180 5.0 8.0 
San Antonio .... 14.0 18.0 5.0 8.0 

Canada 

3-Star Imperial Gasoline 
IMPERIAL OIL, LTD. 

Kero. 
Inc. tank 
. tax wag. 
i ee Ba a. © 10.0 18.5 
St. John, N. B. J 10.0 1865 
Montreal, Que. . 0 80 155 
Toronto, Ont. ... x 80 16.0 
Hamilton, Ont. . J 8.0 16.0 
Winnipeg, Man. . . 7.0 20.5 
Brandon, Man. .. . 7.0 22.9 
ina, Sask. .. ; s 70 20.5 
Saskatoon, Sask. .... 28.0 70 23.0 
Edmonton, Alta. ..... 25.9 70 209 
ry, Ree aie ess 23.0 70 18.0 
Vancouver, B.C. ..... 23.0 7.0 23.0 





*Imperial gallon used in Canada. 

Divided dealers pay tank-wagon prices. 
Discount to undivided dealers, 1 cent be- 
low tank-wagon price. In maritime prov- 


inces both divided and undivided deal- 
ers pay tank-wagon price. 
Naphtha 
STANDARD OIL Co. (INDIANA) 
Tank wagon* 
CE LEAT ETAT 15.7 
V.E.AP. naphtha ............. 16.0 
Cleaners’ naphtha ............ 15.0 
eg il RR a Pa a 15.0 


*Prices include 3-cent Illinois tax but 
not 1-cent federal tax nor 2 per cent retail 
occupational tax. 

ices f.o.b. Chicago. Each price sub- 
ject to discount of 1 cent per gallon for 
150-gal. lots if covered by contract. 


Tank-Wagon Changes 

Standard Oil Co. (Indiana) October 31 
reduced dealer gasoline 0.7 cent in De- 
troit; November 4, advanced tank-wag- 
on kerosene 0.5 cent in Mankato. 

Standard Oil Co. of Nebraska Novem- 
ber 7 reduced dealer gasoline 0.3 cent in 
Omaha; ‘November 9, made further re- 
duction of 1 cent. 

Standard Oil Co. (Kentucky) October 
24 advanced consumer tank-wagon and 
dealer gasoline 1 cent in Atlanta; same 
date, reduced tank-wagon kerosene 0.5 
cent in Jacksonville. 

Standard Oil Co. (Indiana) November 
15 advanced tank-car and tank-wagon 
prices on all grades of naphtha, except 
Stanolind stove and lighting naphtha 0.5 
cent in Illinois, Indiana, Iowa, Michi- 
gan, Minnesota, Missouri, Kansas, North 
Dakota, South Dakota, and Wisconsin. 
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The following quotations are exclusive 
of the federal excise taxes of 1 cent a 
gallon on gasoline and 4 cents a gallon 


on lubricating oils. 


Refinery Gasoline 


OKLAHOMA (Group 3)— 
U. S. Motor grades: 


62 octane and below .... | 


63-66 octane ............ 
67-69 octane ............ r 
70-72 octane (regular) ... . 
60-62 400 grades: 
62 octane and below .... . 
63-66 octane ............ d 
67-69 octane ............ d 
70-72 octane (regular) ... | 
Ge OOP fac ce hed 05 


NORTH TEXAS— 
vu. Motor grades: 


octane and below .... | 
63-66-octane ............ J 


G7-GO Octane | .).:. . 2 2kw. w. 


70-72 octane (regular) ... y 
COs Ge a OC RO .04 


NORTH LOUISIANA (Ark. and N. 


delivery)— 
U. S. Motor grades: 
62 octane — below ..... 
63-66 octane ............ 
67-69 cotane RASS Pe 
70-72 octane (regular) ... 


ARKANSAS (Ark. and N. Le. or 


U. S. Motor grades: 
62 octane and below .... 


04% 
7-69 octane ........... no quotations 
05% 


0-72 octane (regular) ... 


CHICAGO (Based on Group 3)— 


U. S. Motor grades: 
62 octane and below ..... 


63-66 octane ............ : 
G7-O8 octane. .. 0... ccese .05 


70-72 octane (regular) ... 
60-62 400 grades: 


62 octane and below .... | 


GEGS GOCtIRRO ... 50. be ees 


67-69 octane ............ ‘05 
-s ees (regular) ... | 
GUNN ee cs 05 


PENNSYLVANIA (inland messi”) 


58-60 U. S. Motor .......... 
PPS ee OR 
72-24 octane (regular) ... 


ae ecm ns neteinneien:. 


54-58 U. S. Motor ......... 


06% .08 
58-60 400, ase cn Sais higher 07% .09 


EAST COAST (domestic)— 
U. S. Motor, 65 and above: 


*New York (Bayonne) .... | 
Philadelphia ............ J 
Baltimore .............. P 
Charleston, S. C. ........ J 





*All grades of gasoline % to % cent 
less for barge shipments. New York 
Harbor prices are for New York and 
New England delivery. Prices for New 
Jersey delivery % cent lower. 


GULF COAST (domestic)}— 
U. 8. Motor grades: 


Below 60 octane ........ F 


65-67 octane ............ .05 
68-70 octane ............ .06 
Natural Gasoline 


OKLAHOMA (Group 3)— 
Grade 26-70 ....:../...0..2. 


Greae 2086 fil. . Aas J 


NORTH TEXAS— 


Grade 26-70 ............... 
GRE AID eo bg ek nc kms eee 


CALIFORNIA— 
75-85 375-390 .............. 


NORTH LOUISIANA (Ark. ee N. La. 


delivery)— 
Grate 36-70 br as 


Tractor Fuel 


OKLAHOMA (Group 3)— 


40-42 sr. fon. i.b.p., 110- 
flash, 50 e ae. 
ax Sar. #300.320 rs Hes, 


Ih, 500-520 
4648 gr., 210-230 ibpe 4 


MAE, CS. A ay ees J 


NOVEMBER 17, 





Prices as of November 14, 1939 


(All kerosene water white) ) 
OKLAHOMA (Group 3)— 24 plus diesel, per bbl. 


San 
24 plus diesel, per bbl. ... 
oe ?. diese’ _— a 


gh COAST— 


NORTH LOUISIANA (Ark. and N. La. 


ARKANSAS (Ark. and N. La. del.) — 


58 and above diesel .. oe 
Bunker C (bulk cargoes) .. 
Bunker C (bunkers) 


a N. J.)}— 


7 plus, 
28-30 “diesel Getacraie 6%c 


per 
28-30 dicect (tank cars) .... 


; earn Ri CRT fa er 


CALIFORNIA (Pac. Coast market)— 
38-43 high burning test .... . 


ships 
intunrial fuel (tank cars) . 
Lighterage charge 5c bbl. additional. 


Bright and Steam Refined 


OKLAHOMA (Group 3)— 


SRLz2 
PRR 





y 


“GULF COAST thimectied— 


RRs 
Et 


*Barge price % cent lower. 


Furnace Oil 


OKLAHOMA (Group 3)— 


Range SERED CLF EN a 


team 
pe 600 dark green “(untreated : 
0. 1 prime white, 38-42 ||| : 


PENNSYLVANIA— 
Bright Stocks es 
8 color, 140-150 a 
© 2: int 
. 3, 15 and above, 28-32. 

NORTH TEXAS— 

No. 1 prime white, 38-42 ... .03 
38-40 


NORTH LOUISIANA (Ark, and N. La. 


Neutral Oil 


(Vis. at 100° F. a 


es eae d 
(Ark. and N. La, del) 


8 
z 


ma Stee a eee 03% 


. 1 prime white, 38-40 ... | OKLAHOMA (Group 3)— 


0-10 pour point: 
SPEED tis Ki abe ea ee we ss 


RRKETK 


228 8888888 


Re 


*Barge deliveries % to % cent under 
above tank-car price. 


Gas Oil and Fuel Oil 


(Gas oil per gal., fuel oil per bbl.) 


OKLAHOMA (Group 3)— 


as oil, under 35 .... .02% .02 
we int, 18-22 . 


NORTH TEXAS-- 
as oil, under 35 .... 


Below 14 fuel o 





15-25 pour point: 
200-3 


cS 


22 §F 


ry. 
10-14 fuel oil, industrial .... . 
CHICAGO (Based on Group 3)— 


02% .02% 
po Rw Pa 4 


ee a) 


No. e 15 aoe 1 
PENNSYLVANIA (inland vellintdien)— 


<< 03% 03% 30-40. gas oe per bbl. 


diesel rs) 
12-16 (bunkers at edewenend 2 
lots) 


50 


55 
1.00 


..1.45 
1.55 
90 


95 
95 


lvania Grade No. 
10, os — 


4 Pr wi pps and 











* 


S8e22ee 
ARE 


cooitend 


= 
ma & 
rs 


8888 


a3 EE 


. 


he icine So's ees be 09% .11% 
CE Wes Gk Ro soe s Shans 09% .11% 
SE hk shee « sl euten odie 09% 11% 
NN +. s BS owe aloes ie 09% iu? 
Cota sph ee'e'bin cles 09% .11 
700-6% plus .............. 09% .11% 
7506% plus .............. .09 i? 
oe 09% .11 
PENNSYLVANIA— 
150 vis. at 70° F., 3 color, 400-405 Soe: 
Zero pour epee secede 31 
BO 2S . ees .30 31 
= SE TI ou 0.0 ald,9 0's 29 #30 
ee ge OS See ee 23 28 
200 vis. at Foe F., 3 color: 
Zero pour Reis ee 33 34 
30 pour pomt .¢......... 32 33 
15 pour point ........... 31 32 
re SO eee 25 32 


Wax and Petrolatum 


(Prices per pound) 
OKLAHOMA (Group 3)— 
124-126 (A.m.p.) w.c. scale .. .0625 .0650 
PENNSYLVANIA (inland esrge™ 


122-124 (A.m.p.) w.c. scale. .0650 
124-126 (A.m.p.) w.c. scale... .0650 
NEW YORK— 
in refined 
123-125 nee a, is ir .0505 
125-127 on ae Se ee .0520 
128-130 (A.m.p.) wax ...... .0560 
need (A.m.p.) wax ...... .0585 
133-135 (A.m.p.) wax ...... 0615 
er My .m.p:) wax ...... .0640 
e: 
124-126 (A.m.p,.) w.s. ..... .0600 
124-126 (A.m.p.) y.s. ......- 0575 


Petrolatum in barrels, carload lots: % 


Dark green. ....... 6.00.56 .03 
ES See ork ¥ hak a t< 0 Bk wick 03% 
Mixtra amber .............. 04 
TES oa Loree sowie ea .06 
OS Seer er eee 07 
Tie ake 4a eda aie es ade 05 
GASOLINE 
GULF COAST— 

DS ARR SRS wares 05 05% 
aa. en 08% (06 
SPN Ss. sin yo 004,004 KS 06% .06% 
I Sok Xs 040 plein 06% .07 
EE Sse ah o's ky kina,» Xe.0 07. O7% 

LOS ANGELES— 

“il aie .. <2... 05% 95 
65-69 octane ............ J J 
Above 69 octane ........ ret 06 

KEROSENE 
GULF COAST— is 

41-43 prime white ......... .05 

41-43 ater WHEO ..3.5.... 05% 
LOS ANGELES— 

41-43 water white ......... 05 05% 

LUBRICANTS 


(Pennsylvania Grade) 





.26 
= 
sh Bi 3 
Bright st 
8 nae RE RC Os RNP Bs ay 40 A2 
NEUTRAL OIL 
BOOS CONSE. oi sks bh Ga eee 
ISO COME oc Babi doc dees coe 37 40 
PARAFFIN WAX 
NEW YORK (prices per pound)— 
tg WAS tn geo cena 8 
BINS bo iikaiw Xs. 
SERIE BMRB. 050s. Soo. 0675 
. “Sara 
135-137 Am. Ee oP Se 0850 
.0600 
.0600 
1 y és 0575 
124-126 ys. EEG EM gees 0575 
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Morket Record of Active Oil Stocks 





& Co., 25 Broad Street, New York ty, Member New York 


New York Stock Exchange 

r~ 1939 — Week ended Nov. 10 Totalshares Par Latest Payable or Dividends Com. sh. earn. ———1938—— -——1937——. 

High Low High Low Close Stocks— outstanding value dividend last paid paidin 1938 1938 1937 High Low High Low 

74% 50 64% 62 62 Ee 788,675 N.P. 50cQ 10-31-39 $2.00 $2.07 $3.04 78 55 111% 51% é 
24% 18% 24% 23 23% Atlantic Refining .............. 2,663,999 $25 25cQ 12-15-39 1.00 140 3.51 27% 17% 37 18 ‘ 
21% 10% 17% 15% 16% Barber Asphalt Co. ...’... .... 390,223 $10, 75c 12-16-37 itaiae —85 1.91 23% 12% 43% 10% 

19% 11% 15 14% 14% Barnsdall OilCo..........:..... 2,250,344 $5 15c 12-9-39 1.00 1.26 85 21% 10% 35% 10 ’ 
9% 6% 8% 7% 7% Consolidated Oil Corp. ......... 13,751,846 N.P. 20cQ 11-15-39 .80 55 1.48 10% 7 17% «267 ; 
31% 19% 27 25 25% Continental Oil of Delaware .... 4,682,581 $5 25cQ 9-28-39 11.00 110 2.98 35% 21% 49 24 : 
9% 4% 7% 65% ###6% # #=4Houston Oil (new) ............ 1,098,618 ee 10-17-30 meant 83 94 9% 5 17% 4% ‘ 
20% 10 145 14% 14% Lion Oil Refining .............. 435,815 N.P. 25cQ 10-10-39 1.00 2.09 2.17 25% 15% 34 12% F 
18 11% 16 14% 15 Mid-Continent Petroleum ....... 1,857,912 $10 35c 12-1-39 60 56 2.86 225 12% 35% 14 j 
14% 8% 10% 10 10 Mission Corporation ........... 1,379,245 $10 25c 6-29-39 1.00 1.04 1.31 17% 105% 34 15 

15% 55% 10% 9% 9% National Supply ............ .- 1,155,517 $10 es 12-22-37 Fak —.79 4.90 23 12% 41% 17% 

10% 6 RS age ae eS. RS 6,563,377 N.P. 20c 12-15-38 .20 25 #4130 14% 8% 22% 8 

11% 7% 8% 8% 8% Pacific Western Oil ............ 1,000,000 N.P. 50c 12-20-38 -50 1.22 139 15% 10% 29% 11% 
8% 5 65% 6% 6% Pan American Pet. & Trans. ... 4,702,945 $5 = 5 12-21-37 Rec 08 1.18 9% 6% 17% 7 

46% 31% 42% 41 41% Phillips Petroleum ............ 4,449,052 N.P. 50cQ 12-1-39 12.00 2.003 542 44% 27% 64 30% 

24 17% 22% 21% 21% Plymouth Oil Co. .............. 1,006,200 $5 35cQt 12-31-39 1.40 2.59 2.85 25% 15 29% 13 

11% 6% 9 i ee oo 3,982,031 N.P. 25c¢ 12-1-37 aan 38 2.15 18% 8% 24% 8% 1 
10% 6% 9% 8% 9 Richfield Oil Corp. ............. 4,010,000 N.P. 50c 12-21-38 50 51 35 9% 5 64% 4% 

24% 15% 21 20% 20% Seaboard Oil of Delaware....... 1,244,383 N.P. 25cQ 12-15-39 1.00 1.52 197 27% 15% 54% 16 1 
17% 9% 14% 12% 13 Sheli Union Of) .. 0.6... cece. es 13,070,625 N.P. 25c 7-20-39 -70 72 144 18% 10 34% 14% 

29% 15% 22 20% 21% Skelly Oil........ pie fateh t 995,349 $15 50c 11-15-39 1.00 2.27 6.07 34% 18% 60% 26% 

15% 10% 13% 13 13 Socony-Vacuum ............... 31,206,071 $15 25cSA 9-15-39 50 1.29 182 16% 10% 23% 13 

3358 24% 28% 26% 27% #£=Standard Oil of California ...... 13,004,153 N.P. 25cQ 12-15-39 1.40 2.22 3.17 34% 25% 50 27% 

30 22% 27% 27 27% Standard Oil (Indiana) ......... 15,272,020 $25 50ct 12-15-39 1.00 1.82 3.66 35% 24% 50 26% 

53% 38 48% 47% 47% Standard Oil of New Jersey ..... 26,618,065 $25 75cf 12-15-39 $1.50 2.86 5.64 58% 39% 76 42 

66 45% 59% 58% 58% Sun Oil..... sn bassin da aie'e cece Ea 2,316,484 N.P. 25cQ 12-15-39 1.00 1.07 3.86 65% 45 77% 44% 1 
3% 1% 3 2% 2% Superior Oil Corp. wee. 1,888,978 $1 10c 12-28-38 10 .24 32 4% 1% 7% 1% 

50% 32% 475 46% 46% Texas Corp.... 4 peep ion 10,876,882 $25  50cQ 10-2-39 2.00 2.13 5.02 4956 325% 65% 34% 1 
5% 3% 45 #4% ##4% £=‘(Texas Guif Producing Co....... 888,144 N.P. 10c 12-15-39 15 86 68 5% 25% 9% 2 

11% 7 9% 9% 9% Texas Pacific Coal&Oil........ 888,236 $10 10c 12-1-39 40 is it 12% 7 165% 5% 

14% 9% 11% 11 11 Tide Water Associated ... 6,375,253 $10 15c 12-1-39 1.00 1.28 2.08 15% 10% 21% 13% 

19% 15% 17% 16% 17% Union Oil of California......... 4,666,270 $25 25c 11-10-39 1.20 147 258 22% 17% 28% 17% 

24% 20% 23% 22% 23% $j\Union Tank CarCo............. 1,177,381 N.P. 40ct 12-1-39 1.30 1.16 1.70 23% 20 31% 22 ‘ 
4% 2% 4 35% 3% Wilcox Oil & Gas 487,568 $5 a 5-10-28 52 .24 3% 1% 6% 1% | 


tIncludes extras. tAlso 2 per cent in stock. §Also 1% per cent stock dividend. {Also right to subscribe to bonds. {Also 1% per cent in stock. —Deficit. 


New York Curl Exchange | 


r— 1939 — Week ended Nov. 10 Totalshares Par Latest Payable or Dividends Com. sh.earn. ——1938—— -——1937—— 
High Low High Low Close Stocks— outstanding value dividend last paid paidin 1938 1938 1937 High Low High Low 
11% 5% 7% 6% ##$.§6% American Republics Corp. ...... 1,308,049 $10 10c 7-11-38 $0.10 —$0.22 $0.27 11% 5 10 65% 
7% 2% 3% $$3% ##3% Bridgeport Machine Co......... 270,000 N.P. $1.25 12-30-37 att —14 190 10% 4% 21% 7 F 
34% 26% 32 295 30% Buckeye Pipe Line Co.......... 200,000 $50 $1 12-15-39 2.00 2.36 402 39 22% 51% 36 i 
130 6110 te 2% Lee Chesebrough Mfg. Co. ......... 120,000 $25 $1.50Qt 9-25-39 6.50 5.32 6.73 128 97 112 95% 
6% 4% 6 5% 55% Cities Service (new) ........... 3,704,067 $10. : 6-1-32 Raw 1 i 5% 5% 1% 
2% % 1% 15% =%$41% Cosden Petroleum ............. 462,551 We viece: $e mee te .19 2% % 5% 1% 
28 16% 24% 24 24 Creole Petroleum .............. 6,975,383 $5 50cSAt 12-15-39 1.00 1.64 1.61 27% 17% 38% 20% 
7% 3% 4% 4% ##4% Darby Petroleum.............. 351,390 $5 25cSA 1-15-39 50 Re 10% 5% 18% 6% 1 
4%" 3% 2% 2 2% Derby Oil & Refining ........... Seen Me oe | nieroaa eae —91 1.34 3% 1% 8% 2% 1 
22 15% 22 22 22 Eureka Pipe Line .............. 50,000 $50 50c 11-1-39 3.00 —37 —.12 31 16 47% 24% 
45% 29% 42% 40 oo eS, 9,076,202 $25 25cQ 10-1-39 1.00 1438 3.51 46% 33 63% 33 
71 52% 67% 64% 65% Humble Oil & Refining ........ 8,987,840 N.P. 62%c 10-2-39 3.00 3.98 5.22 725% 56 87 54% 
17 11% 15% 145% 14% Imperial Oil of Canada......... 26,965,078 N.P. 62%cSATt 6-1-39 1.25 96 98 19% 14% 24% 14% 1 
7% 55% 5% #5% 5% Indiana Pipe Line ............. 300,000 $10 20c 11-15-39 50 47 1.03 9% 6 15 5% 1 
27% 17% 22% 21% 21% (International Petroleum ....... 14,324,088 N.P. 1.00tt 6-1-39 2.50 egies 31% 21 39% 23% 
3% 2% 2% $2% $=+§%}4% Kirby Petroleum Co............ 500,000 $1 10c 4-15-38 10 14 47 5 2% 8% 2% 
10% 7% 10% 10 10% Lone StarGas................. 5,553,747 N.P. 20c 8-21-39 60 88 1.14 10% 65% 14% 5% 
‘me 5% 4% 4% Louisiana Land & Exp.......... 2,977,449 $1 10cQ 9-15-39 45 45 58 9% 6% 15% 6% 4 
17 14%... = ‘< Maeresy Cll Germ................ 149,943 N.P. 25cQ 10-10-39 1.00 2.28 3.26 24 16 33% 17 1 
8% 65 7% $%7% %$§$17% Midwest OilCo................. 998,474 $10 45c 6-15-39 1.00 93 1.14 9% 6% 14% 6% 
5% 4% 5% 5% 5% Mountain Producers........... 1,593,584 $10 30cSA 6-15-39 60 62 .76 5% 4% %7% 4% 
14 11% 13% 12% 12% National Fuel Gas ............. 3,810,183 N.P. 25cQ 10-16-39 1.00 84 96 145% 11% 19% 12 ~ 
9% 7% 9 9 9 National Transit ............... 509,000 $12.50 35c 6-15-39 75 88 1.19 9% 6% 12% 7% 
1% 1% 1% #$.%1% #$§q1434% New Mexicoand Arizona....... 1,000,000 $1 Ic 12-1-37 ete 02 02 2% 1% 5 is t 
G4... a LL 100,000 $5 25c 10-14-39 25 a ae ae ee ee s 
6 4% .. ar ee Northern Pipe Line ............ 120,000 $10 15c 12-1-39 35 24 .78 6 4 12% 5% 
7% 4 5% 5 5 Wameenee Wen oo iis. eee 2,857,000 RRS mae see co a oS ay: eh Aaa NN 7% 3% 95% 2% 
5 1% 3% 3% $#$3% Root PetroleumCo............. 336,045 $1 25c 2-1-37 ae AT... 4% 1% 12% 2 
3 1% 2% =$2% #$$$2% =™jRyanConsolidated............. See ee eee ot ae Bi, es .29 46 4 2% 6% 2% 
4% 3% 4% 4% ###4% Southern PipeLine............ 100,000 $10 15cSA 9-1-39 30 —27 85 5% 3% $%™Mm 3% ; 
39% 26% 36% 36% 36% South PennOil................ 1,000,000 $25 37%cQ 9-29-39 1.75 144 464 39 28% 56 35 
23 18 es rey eo Southwest Penna. Pipe Lines ... 35,000 $50  50cQ 10-2-39 2.00 —Al 95 22% 16% 42 20 1 
19% 17% 19% 19 19 Standard Oil of Kentucky ...... 2,604,790 $10 25c¢ 9-15-39 1.25 145 160 18% 15 21% 14% 
26% 17 26% 26 26 Standard Oil of Ohio ........... 753,740 $25 75ct 12-15-39 1.00 181 3.67 22% 16% 45 16 
2% 1% 2% 1% 2 M8, ices Sila 'a acoso o's 2,007,076 $1 5c 4-27-39 05 .23 42 3% °2 4% 2 
4 2%. 3 2% 3 Texon Oil & Land ............. 936,024 $2 10c 6-30-39 60 56 51 5% 3% 7% 2 = 
6 2% 3% 3 3 Transwestern Oil Co. ...... ia 750,000 Ge Semes 1 i renee Noes —.12 48 7% 4% 138% 4% 
3% 1% 2% 2% ##.2% United GasCorp............... 7,818,959 ANG. Soi “tke —51 2 5% 2% 13% 3 , 
tIncludes extras. {Payable in Canadian funds. —Deficit. 
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September Domestic Demand 
For Gasoline Up 7 Per Cent 


ia September the production of crude oil completely 

recovered from the 15-day shutdown, the daily aver- 
age rising to 3,605,600 bbl., or virtually 1,000,000 bbl. 
above the average in August. 

Illinois continued to hold the spotlight, its daily aver- 
age rising to a new record of 348,100 bbl., or about 
30,000 bbl. above August. However, this record may 
hold for some time as preliminary figures indicate 
no further gain in October. California’s output gained 
slightly but Michigan fell back from its record of 
August. Of the six shutdown states, only two, Ar- 


kansas and Texas, increased their output over the 
average in July. 

In spite of the gain in output, nearly 4,000,000 bbl. 
of crude were withdrawn from stocks. Factors of im- 
portance in this decline in stocks were a gain of 45,000 
bbl. in daily average crude runs to stills, and a gain 
of about 1,000,000 bbl. in exports. 

The yields of gasoline and distillates were unchanged 
from August at 45.1 and 12.3 per cent, respectively. 
The yield of residual fuel oil increased 1.4 per cent, 
reflecting the strengthened demand for the product. 

The demand for motor fuel continued to exceed 





average expectations both in the domestic markets 
and in exports. The domestic demand in September 
was 49,347,000 bbl., or 7 per cent above the demand 
in September 1938. Considering shipping conditions, 
exports of motor fuel held up well, being 4,232,000 bbl., 
or well ahead of last September. 

The gain in distillate demand over a year ago was 
moderate but the domestic demand for residual fuel 
oil was up 15 per cent. The domestic and export de- 
mands for lubricating oils both increased over a year 
ago and exports of paraffin wax, used extensively in 
munitions, reached 30,193,000 lb., the highest since 
December 1931. 

According to the Bureau of Labor Statistics, the price 
index for petroleum products in September 1939 was 
53.3, compared with 51.7 in August and 56.4 in Sep- 
tember 1938. This was the first gain in the index 
since May. 

The crude-oil capacity represented by the data in 
this report was 4,154,000 bbl., hence the operating 
ratio was 85 per cent, compared with 84 per cent in 
August and 79 per cent in September 1938. 


United States Supply and Demand—Crude Oil (Bbl.) : 

September 1939 STOCKS 
INDICATED REFINABLE 

ape TOTAL TOTAL EXCESS———, DOMESTIC DOMESTIC CRUDE 

9 MONTHS— SUPPLY DEMAND DEMAND PCT. PRODUCTION IMPORTS DEMANDt EXPORTS SEPT. 30 
1939 a. eae 947,897,000 989,284,000 41,387,000 42 923,361,000 24,536,000 934,137,000 55,147,000 234,555,000 

Daily average .......... 3,472,000 ASI ema tae Sea ea 3,382,000 90,000 3,422,000 eS aera 
1906... -: -aeeeheaeees 930,133,000 950,180,000 20,047,000 2.1 911,633,000 18,500,000 890,191,000 59,989,000 282,756,000 
Daily average .......... 3,407,000 SR SN pe 3,339,000 68,000 3,261,000 ARNIS et ran 
Increase, 1939 .......... 17,764,000 SEAGL GOR TO ee 2% 11,728,000 6,036,000 43,946,000 $4,842,000 +48,201,000 
1.8% SEQ een ape 1.2% 32.1% 4.9% 48.1% $17.0% 

Supply and Demand—Refinery Products Motor Fuel (Bbl.) 

TOTAL TOTAL ——EXCESS———,, DOMESTIC DOMESTIC STOCKS 
9 MONTHS— SUPPLY DEMAND DEMAND PCT. | PRODUCTION IMPORTS DEMAND? EXPORTS SEPT. 308 
WN ik ty Sec ee es * 447,931,000 447,321,000 *610,000 *0.1 447,925,000 6,000 411,901,000 35,420,000 76,883,000 
Daily average .......... 1,641,000 MS o> Bak Shea ew cl ero 1,641,000 22 1,509,000 PRN SHA, Crema oye 
MO i S833 op 9, tae as 422,946,000 426,274,000 3,328,000 0.8 422,867,000 79,000 389,812,000 36,462,000 77,245,000 
Daily average .......... 1,549,000 Suen. >» 5. seen. 1,549,000 290 1,428,000 RO e535». ee tg alias 
Increase, 1939 .......... 24,985,000 menreee Ste. = 25,058,000 +73,000 22,089,000 +1,042,000 +362,000 
5.9% 2 OSES TSCLgun yee eae sci 5.9% 492.4% 5.6% 42.8% 40.4% 

Kerosene 
LORE cle ete eee eke 50,916,000 48,763,000 *2,153,000 *4.4 50,916,000 _~—=s«.......... sf 42,846,000 5,917,000 9,952,000 
10M mt pa 48,102,000 44,688,000 *3,414,000 *7.6 48,102,000°  ...... te 38,994,000 5,694,000 10,497,000 
Increase, 1939 .......... 2,814,000 4075000. ee 4 See: . ss et ee 3,852,000 223,000 $545,000 
5.9% 4% See eae Mee Se, 9.7% 3.9% 5.2% 
Gas Oil and Residual Fuel Oil ! 
WON esis So Os tle 357,448,000 363,278,000 5,830,000 1.6 344,733,000 12,715,000 324,369,000 38,909,000 138,201,000 
TIAA Seeger St 346,977,000 325,583,000 *21,394,000 *6.5 330,927,000 16,050,000 288,929,000 36,654,000 133,691,000 
Increase, 1939 .......... 10,471,000 Symone. i 13,806,000 3,335,000 35,440,000 2,255,000 4,510,000 
3.0% a seat ae a: as 41% $20.7% 12.2% 6.1% 3.3% 
Gas Oil and Distillate Fuels 
WORE en aes oe eae 118,634,000 117,008,000 *1,626,000 *1.4 118,463,000 171,000 91,857,000 25,151,000 38,138,000 
10N Ree er eeeG 111,288,000 103,382,000 *7,906,000 *7.6 SSR SS eer ene 79,998,000 23,384,000 30,860,000 
Increase, 1989 .......... 7,346,000 eee ied Ree tg et 11,859,000 1,767,000 7,278,000 
6.6% BR Sage a te MM Gr Seat. 14.8% 7.6% 23.6% 
Residual Fuel Oils 
1 ne ee ie 238,814,000 246,270,000 7,456,000 30 226,270,000 12,544,000 232,512,000 13;758,000 100,063,000 
RRR Re ce eee ester 235,689,000 222,201,000 *13,488,000 *3.2 219,639,000 16,050,000 208,931,000 13,270,000 102,831,000 
Increase, 1939 .......... 3,125,000 24,069,000 Eras NRRL » 6,631,000 | +3,506,000 23,581,000 488,000 2,768,000 
1.3% |, peer begeeea aac 3.0% 421.8% 11.3% 3.7% 42.7% 
Lubricating Oils 
1666: d.5 AeA eH 24,706,000 25,701,000 995,000 3.8 METONRRE OS. ec 17,205,000 8,496,000 6,704,000 
WI rcs ee oars 23,275,000 23,186,000 *89,000 *0.4 NN 8s Sc onten 15,859,000 7,327,000 7,605,000 
Increase, 1989 .......... 1,431,000 See es SMO SS esac:. 1,346,000 1,169,000 +901,000 
6.1% WER oh iy aioe KS yiKy aS eed eee 8.5% 15.9% 11.9% 
Petroleum Wax (Lb.) 

VOM GE oe elk Se 347,796,000 387,552,000 39,756,000 10.3 322,560,000 25,236,000 201,073,000 186,479,000 89,584,000 
1938 Mi es ag ee 346,007,000 361,981,000 15,974,000 4.6 319,760,000 26,247,000 221,441,000 140,540,000 129,018,000 
Increase, 1939 .......... 1,789,000 Mt OO oo RS Ring 2,800,000 $1,011,000 +20,368,000 45,939,000 +39,434,000 
0.5% PAM Shoot, te te 0.9% $4.0% $9.2% 32.6% $30.6% 


*Excess supply. tDecrease. {tCrude oil only. §Includes finished and unfinished refinery gasoline and natural gasolines. {Gas oil and fuel oil equals gas oil and dis- 
tillate fuels plus residual fuel oils, Note: Total supply equals domestic production plus imports. Total demand equals domestic demand plus exports. Data on demand 
for refined products are based on refinery shipments. |\Does not include 14,085,000 bbl. of heavy oils in California. Comparable figure for Sept. 30, 1938, 17,535,000 bbl. 


Crude Oil Run to Stills and Total All Oils (Bbl.) 


TOTAL 

9 MONTHS— IMPORTS$§ 
1OG SA sce eine eee eee 44,545,000 
Daily average - 2 os .c sexed ks 163,000 
LOW sik ob oe tes ad eek SER 39,415,000 
Daily average «3... 62a 144,000 
Increase, 1000 2 i 8 Re, 5,130,000 
13.0% 


PER CENT NATURAL TOTAL TOTAL STOCKS 
TOTAL TOTAL CRUDE YIELD GASOLINE SUPPLY DEMAND ALL OILS 
EXPORTS$ TO STILLS GASOLINEt PRODUCTION ALL OILS* ALL OILS* SEPT. 30* 
145,878,000 916,109,000 44.7 36,557,000 1,006,102,000 899,267,000 515,427,000 
535,000 3,356,000 ay 134,000 3,685,000 8 aa a Seer ba 
147,380,000 868,955,000 44.1 38,125,000 990,380,000 831,410,000 576,587,000 
540,000 3,193,000 ie 140,000 3,628,000 B065,000. si awa 
71,502,000 47,154,000 er 71,568,000 15,722,000 67,857,000 $61,160,000 
F1.0% 5.4% eae 14.1% 1.5% 8.1% 710.6% 


*Total all oils includes crude and refined products, natural gasoline and benzol. Stocks Sept. 30, 1939, represented 135 days’ supply which compared to 161 days on 
the same date in 1938. tDecrease. tDoes not include natural gasoline blended at refineries. §Includes crude oil and refinery products. In case of imports includes re- 
ceipts in bond and for domestic use. All data based on Bureau of Mines reports. 
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New oc Improved. Equipment 


Sight Glasses for Pipe Lines 
Indicate Duration of Flow 


Many applications for a visible-flow fitting are found 
in power plants and process industries to provide con- 
tinuous checks on operation of equipment and observe 





the fluid in flow under pressures up to 125 lb. per 
sq. in. 

Developed by Cochrane Corp., Seventeenth Street 
and Allegheny Avenue, Philadelphia, Pa., to facilitate 
the observation of the duration of the blowoff from 
hot-process softener sedimentation tanks, the closed 
fitting equipped with sight glasses is advantageous in 
that it permits discharge of the sludge to the sewer 
under pressure as well as permitting a smaller line 
than would be necessary with gravity flow from an 
open funnel as is customary. 

The Cochrane sight glass has been designed in six 
sizes for 2%, 3, 4, 5, 6, and 8in. lines for any 
purpose where visual inspection of fluid flow is de- 
sired. The body is of cast iron and the window frame 
is of steel. Windows are made of Pyrex glass. The 
sight-glass fitting is flanged for installation in the line, 
and all sizes measure 13% in. between finished sur- 
faces. Windows are 4% in. in diameter for all sizes. 





Dia-Loy Sucker-Rod Couplings 
Lighten Abrasion Problems 


The Dia-Loy sucker-rod coupling, manufactured by 
Dia-Loy Co., 101 North Alameda Avenue, Burbank, 
Calif., is designed to solve abrasion and corrosion 
problems met in_ sandy, 
crooked, and sour pumping 
wells, It is to be applied on 
a string of rods in the game 
manner as the conventional 
rod couplings now commonly 
used. 

The Dia-Loy coupling is 
of standard A.P.I. construc- 
tion. There are two types of 
couplings. Type A has a body 
made of heat-treated steel 
with tensile strength suf- 
ficient to carry the heaviest 
well loads. Type B has a 
body of nonferrous alloy of 
high tensile strength and 
toughness, also capable of 
carrying heavy loads. To the 
body of each of these types a 
hardened ring of special alloy 
is combined under a process 
for which a patent has been applied. This ring is of 
a large cross section in thickness and is of uniform 
hardness throughout. It will retain its physical prop- 
erties under heat ranges up to 1,800°. 

Owing to the design and construction employing the 
hardened ring of special alloy, the manufacturers say, 
this rod coupling will not score, wear or siege itself 
or the tubing under the severest abrasion. These 
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couplings have been placed in continuous operation in 
abrasive wells over a period of a year. While other 
couplings had to be replaced because of excessive 
wear, Dia-Loy couplings im the same strings are said 
to have shown no appreciable signs of wear. 

+ Dia-Loy’s Mid-Continent representative is Charles A. 
Russell, Box 1044, Houston, -Tex. 





New Alligator V-Belt Fastener 
Widens Field of V-Belt Drive 


The V-belt fastener announced 2 years ago under the 
tradename of Alligator by Fiexible Steel Lacing Co., 
4607 Lexington Street, Chicago, and widely used in 
the railway field, has been brought out for B, C, and 
D section V-belts. The use of the fastener, however. 
is limited to the crosswoven fabric core V-belts now 
being built by some manufacturers and should not be 
applied to cord belts. 

The company states that the use of V-belts in the 
past has been limited to services where endless belts 
could be used. It is said, therefore, that the new Alli- 
gator V-belt fasteners broaden the field of application 
for V-belt drives. With these fasteners it will be pos- 





Before application 





Ready for fastening 


sible to install and maintain matched lengths of V-belts 
on multiple drives without tearing down installations. 
It also will be possible to make up a wide variety of 
multiple V-belt drives right from stock coils of belting. 

The illustrations show the simplicity of this V-belt 
fastener and the ease with which it is applied. The 
fastener consists of two die-formed steel end plates, 
two bushings, two two-piece rocker pins, and special 
nails. 

Friction wear is reduced as there is no sliding move- 
ment of either end plates, bushings or links. As the 
fastener passes around the sheave the only internal 
movement is at the knife edge of the rocker pins. 


Westinghouse Announces New 
Line of Speed Increasers 


A new line of speed increasers for operating centrif- 
ugal pumps, high-speed blowers, and compressors, and 
for pipe-line service has been announced by Westing- 








1 ial 


house Electric & Manufacturing Co. Standard gear 
ratios vary from 2 to 1 to 12 to 1, and these new units 
are available in ratings of 1 hp. per 1,000 r.p.m. of the 
high-speed shaft to more than 1,800 hp. per 1,000 r.p.m. 

Speed increasers can be supplied for either right or 
left-hand assembly. Sleeve bearings have been designed 
to provide low unit pressures and assure permanent 
alignment with minimum friction loss. Lubrication is 
accomplished by a self-contained circulating oil system, 
including a circulating pump, an oil cooler, strainer, 
relief valve, and sight flow indicator. Gears are spray- 
lubricated at the line of contact. All bearings are under 
pressure lubrication. Frames are split horizontally to 
permit easy access to all internal parts, and each unit 
has an easily removable inspection plate. Average effi- 
ciency of these units is said to be better than 96 per cent. 





New Tanker for Atlantic Refining 


Atlantic Refining Co. has awarded to Sun Shipbuilding 
& Dry Dock Co., Chester, Pa., a contract for the con- 
struction of a 19,405-ton, all-welded turboelectric tanker 
to be delivered late in 1940. The tanker will be the 
fourth of the same general type of construction built 
for Atlantic at the Sun yards since 1936. The vessels 
in this group are the world’s largest welded ships. The 
newest addition will have an overall length of 543 ft. 
10 in. and a beam of 70 ft. Capacity will be the equivalent 
of 156,000 bbl. The tanker will be placed in service 
between Philadelphia and Texas Gulf ports. 


= = 
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GREEN HEAD SALES AND SERVICE FACILITIES EXPANDED 





Expansion of its service facilities with the comple- 
tion of modern and larger sales and stock rooms is an- 
nounced by Paul Snetcher, of Green Head Bit & Sup- 
ply Co., Oklahoma City, Okla. Besides two new and 


improved designs in its drilling bits, Green Head has 
added to its list of distributed products. 

The men in front of Green Head’s headquarters are 
Paul Snetcher and Fred Martin. 
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Stress-Relieving Furnace Now 
in Operation at Wyatt Plant 


Wyatt Metal & Boiler Works has completed and 
placed in operation in its Houston, Tex., plant a new 
stress-relieving furnace, which handles vessels 15 ft. 





6 in. in diameter. This furnace, of the very latest 
design, places Wyatt in a position to fabricate vessels 
in accordance with Paragraph U-68 (Class 1) require- 
ments of the A.S.M.E. code and A.P.I.-A.S.M.E. ‘code to 
sizes limited only by railroad clearance. The furnace 
car has a capacity of 300 tons, which is far in excess 
of actual load requirements. 

The new stress-relieving furnace employs the most 





modern control equipment, permitting permanent rec- 
ords of the stress-relieving operation of any vessel. 
Micromax strip-chart type recorded controllers, with a 
range of 200 to 2,000° F., are hooked up with Chromel- 
Alumel thermocouples mounted in drawn-chrome iron 
tubes. 

To facilitate the maintenance of uniform tempera- 
tures throughout the furnace chamber, horizontally 
as well as vertically, the furnace is equipped with two- 
stage, high-pressure inspiriting-type burners, arranged 
in two rows on each side, top and bottom, and spaced 
approximately on 5-ft. centers. 

This new furnace enables Wyatt to take care of 
any size vessel and equipment that may be built in a 
steel-plate fabricating shop. In conjunction with the 
stress-relieving furnace, the company’s 220 OX indus- 
trial radiographic unit provides facilities for the manu- 
facturing of equipment in strict accordance with the 
A.P.1.-A.S.M.E. code. 





Here and There With Men Who 
Manufacture Equipment 


Continental Supply Co. has opened a new store at 
Golden Meadow, La., in charge of Raleigh Hortenstine, 
Jr., formerly salesman in Continental’s Houston office. 





Len Moon, formerly manager of the Cavins Co. 
branch at Taft, Calif., has been transferred to the Mid- 
Continent and Gulf Coast, where he wili assist branch 
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managers. He expects to apportion his time equally 
among the offices in Houston, Corpus Christi; and 
Odessa, Tex., and Ada, Okla. 





Chain Belt Co., Milwaukee, Wis., has made Edward 
J. Greene an assistant treasurer. He formerly was as- 
sistant treasurer and purchasing agent of Baldwin- 
Duckworth Chain Corp., Springfield, Mass., recently 
merged with Chain Belt. 





George Koons, foreign representative for Buda En- 
gine Co., Harvey, Ill., is on a business trip through 
Mid-Continent oil fields, after spending 2 years cover- 
ing important oil fields in Europe. At the completion 
of the trip he will sail for South American oil fields. 





International Trucks Will Get 
Punishment on Test Grounds 


Construction of proving grounds for the testing of 
motor trucks produced by International Harvester Co. 
on a tract of land southeast of Fort Wayne, Ind., has 
been announced by C. M. Harrison, superintendent of 
the company’s Fort Wayne works. 

An oval-shaped concrete pavement will correspond 
to highway pavements of the United States. A stretch 
of highway paved with Belgian road blocks will test 
trucks on rough going similar to that often encountered 
in large cities and especially in the older European cities. 
Trucks will be driven through water, sand, and mud at 
various speeds in order to determine the effect upon 
vital mechanical parts. A gravel road will be used to 
test trucks on a type of surface common in rural high- 
ways. Here the effect of dust on vita! parts of the truck 
will be noted. A “twist course’ will provide punishment 
for the truck’s chassis. 





Patton Is Made Sales Manager 


C. S. Patton has been appointed sales manager of the 
Alco Products Division of American Locomotive Co., in 
charge of the sale of heat exchangers, condensers, feed- 
water heaters, evaporators, 
tubular equipment, code pres- 
sure vessels, fabricated-plate 
work, water pipe and allied 
lines, 

Mr. Patton graduated from 
Cornell with the degree of 
mechanical engineer in 1918. 
For the next 8 years he was 
connected with the _ ship- 
building industry in various 
capacities. In 1926 he became 
New York manager for Biggs 
Boiler Works Co., Akron, Ohio. In 1929 he took charge 
of the sales of fabricated plate work for Heat Transfer 
Products Co., which position he held after the Heat 
Transfer Products Co. was acquired by American Loco- 
motive Co. and later expanded into Alco Products, Inc. 
Later, he was made manager of equipment sales for 





“Alco Products Division, which position he held up to 


his latest advancement. 





Taylor Now Chief Engineer 


Guiberson Corp., Dallas, Tex., has appointed R. G. 
Taylor, Jr., chief engineer to succeed Albert Pranger 
who has taken up special field research work in find- 
ing and developing new 
products for the company. 

Mr. Taylor began his tech- 
nical career as a mechanic 
for Douglas Aircraft Co., at 
Santa Monica, Calif., in 1929. 
Two years later he took up 
the study of mechanical en- 
gineering at the University 
of Southern California. After 
completing his studies he 
served successively with 
Hogan Petroleum Co., at 
Bakersfield, Calif., as rough- 
neck; Bell & Loffland, drilling contractors, and W. R. 
Guiberson Co., of Los Angeles, as field sales repre- 
sentative and engineer. Last January he was trans- 
ferred to the Guiberson headquarters in Dallas, where 
he served as gas-lift engineer in connection with the 
sales of Guiberson gas-lift flow valves and related 
equipment. 





Giant Timken Bearings to Help 
in Fighting Antarctic Snows 


Constructed to conquer snow-clad wastes of the Ant- 
arctic, the Snow Cruiser, designed and built under the 
sponsorship of the Research Foundation of Armour In- 














stitute of Technology, is rolling towards Boston for 
shipment to Little America. 

As this 38-ton machine wends its ponderous way 
through cities and villages, thousands will wonder what 
kind of bearings are required to support the four 
gigantic wheels on which the weird-looking monster 
travels. They are Timken tapered roller bearings, the 
same as the bearings used in a majority of modern 
American streamlined trains and locomotives. 

Each of the huge wheels is 10 ft. in diameter and 
weighs 3 tons completely assembled. Bearings for 
wheels of such size and weight constituted a major 
problem. This was solved by Timken Roller Bearing 
Co., which designed and made special tapered roller 
bearings for the purpose. 

These bearings, the largest ever made for installation 
in wheels, have an inside diameter of 24 inches and an 
outside diameter of 32 inches. They have a normal car- 
rying capacity of 127,000 Ib., although the actual max- 
imum load to be carried will not exceed 19,000 Ib. per 
wheel. 

Going as it is deep into the Antarctic wilderness, 
where no facilities exist for major repairs or replace- 
ments, absolute dependability in every detail of the 
cruiser’s construction is vitally important. No spare 
bearings are being carried. 





Farmer Goes to Dallas Office 


Installations of the new Otis removable bottom-hole 
regulator in South, East and West Texas, Gulf Coast, 
Louisiana and New Mexico fields since August 1 have 
made it necessary for Otis y 
Pressure Control, Inc., to add 
to the engineering depart- 
ment of its Dallas, Tex., office. 
John O. Farmer, an engineer 
who has been connected with 
various division offices of Otis 
Pressure since 1935, has been 
transferred to headquarters 
to assume new duties, chiefly 
in relation to the regulator. 

Mr. Farmer, who graduated 
from the Missouri School of 
Mines in 1933, was with Carter Oil Co. in Oklahoma as 
a junior engineer until leaving to join the Oklahoma 
City division of Otis Pressure. There he devoted most 
of his time to pressure-control drilling in the Mansion 
area, where 95 per cent of the wells were completed by 
Otis Pressure drilling methods. 

It was Mr. Farmer who installed an Otis remevable 
bottom-hole choke in every well in the Peasel field at 
Wellington, Kans. Gas oil-ratios were reduced, in some 
cases, from 9,000 cu. ft. per bbl. to 3,000. 
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Patent Attorneys 





PATENTS — TRADE MARKS 
All cases submitted giv- 
en personal attention. 
Form “Evidence of Conception” 
with instructions for use and 
“Schedules of Government and 
Attorneys’ Fees’—FREE. 
LANCASTER, ALLWINE & ROMMEL 
Patent Law Offices 
418 Bowen Bldg., Washington, D. C. 





Leases and Drilling Blocks 


Situations Wanted 


For Sale—Jewelry 





DRILLING DEALS WANTED 
Will drill for cash and interest. 
CLAUDE L. JORDAN, Bristow, Oklahoma. 


KENTUCKY 
I own in fee the,oil and gas rights under 
20,000 acres located in McCreary County 
on a structure which I will lease for de- 
velopment on a reasonable basis 
W. H. O’BRIEN 
Lawrenceburg, Indiana. 


FOR LEASE—100 acres producing oil 
land. Write or contact Joshua Bland, 1012 
Cherry St., Orange, Texas. 











JACK A. SCHLEY 


PATENT LAWYER : 


Patents obtained — infringement 
practice in all Courts—oil field ex- 
perience. 1807-11 Tower Petroleum 
Bldg., Dallas; 2014 Second Nat’. 
Bank Bldg., Houston. 506 Aztec 
building, San Antonio, Tex. 457 
Munsey Building, Washington, D. C. 
Address any of these offices. 


Leases and Drilling Blocks 


LEASES—East Texas, La., South Ark. 
20 acres up, dollar acre up.—Owners—Ad- 
dress Attorney, Box 1122, Little Rock, Ark. 

















BROKERS and SALESMEN 
only 
A complete SERVICE EXPERTS in 
every department of the Oil Busi- 
ness at your SERVICE a REAL 
SET-UP. The best opportunity ever 
offered you. Leases in large or 
small lots at 
WHOLESALE PRICES 

Write today and get started right. 


OIL BROKERS EXCHANGE . 
200 Don Juan Bldg., Santa Fe, N. M. 











SACRIFICE 40-acre Oil Lease, Chaves 
County, for only $10.00, full price. Guar- 
antee title. P. O. Box 191, Clovis, N. Mex. 


NEW MEXICO WEEKLY OIL SCOUT 
REPORT.—Send for sample copy. 
Roy G. Barton, Box 968, Hobbs, N. M. 


WANT CAPITAL to invest in perpetual 
mineral rights in North Permian Basin in 
Texas and New Mexico in major company 
blocks on geophysical highs. Rapid devel- 
opment under way now. Will take inter- 
est after all monies have been repaid. Ad- 
dress Box J-990, The Oil and Gas Journal, 
Tulsa, Oklahoma. 











FOR SALE—Leases, proven shallow 
depth gas field, Johnson County, Kansas. 
40 acres and up. $5.00 an acre and down. 
Box K-364, The Oil and Gas Journal, Tulsa, 
Oklahoma. 





YAZOO, MISSISSIPPI 
DIXIE ROYALTY COMPANY 


Can deliver choice leases and Roy- 
alty in direct Northeast trend. Com- 
mission to Brokers. 











FOR LEASE for Oil. 140 A. in Brewster 
County, Texas, about 60 miles Southeast 
Alpine, Texas. Herman Johnson, 331% 
Chevenne Blivd., Colorado Springs, Colo. 


MANUFACTURERS REPRESENTATIVE 
An experienced and well acquainted sales- 
man desires additional lines to sell, in 
Mid-Continent Area. Commission or Sal- 
ary. Box K-291, The Oil and Gas Journal, 
Tulsa, Oklahoma. 


REFINERY ENGINEER—12 years* ex- 
perience in oil refinery drafting, estimat- 
ing, cost control and field work. Last 8 
years with one major company holding 
responsible position. College graduate. Ad- 
dress Box K-310, The Oil and Gas Jour- 
nal. Tulsa, Oklahoma. 


OIL Accountant. Experience—develop- 
ment—production—refining. Excellent ref- 
erences. Address Box K-334, The Oil and 
Gas Journal, Tulsa, Oklahoma. 


EXECUTIVE. Oil Well Supply, Steel 
fabricating, and oil experience. Broad, 
practical knowledge of financial, sales, 
production, legal and administration prob- 
lems. P. O. Box 134, South Pasadena, Calif. 

CHEMICAL Engineer with sales and ex- 
ecutive ability, 31 years old, married, good 
appearance, ten years’ experience in indus- 
try, detailed knowledge of latest catalytic 
processes and economical USP white oil 
manufacture seeks permanent position 
with progressive company. Also success- 
ful safety engineering experience. Excel- 
lent references. Address reply to Box 
K-363, The Oil and Gas Journal, Tulsa, 
Oklahoma. 

















Legal Blanks 


SINCE 1908 Burkhart’s legal forms— 
servicing Mid-Cont. oil fields, including 
Ill., La., Mo., Ind. & Ky. Free catalog & 
samples. Burkhart Ptg. & Sta. Co. 115 
So. Cinn., Tulsa, Oklahoma. 


Mailing Lists 
ROYALTY Lists. Oil Investor Lists. 
Stockholders Lists. By states. Oil Industry 


Mailing List Co., Tulsa Loan Bldg., Tulsa, 
Oklahoma. 














Help Wanted 


SALESMAN in each settled production 
area. Sideline. Good thing. Eclipse Chemi- 
cal Co., Box 2603, Tulsa, Oklahoma. 


SUPERINTENDENT 
For small company producing oil and nat- 
ural gas. Knowledge of repressuring with 
natural gas essential. Apply stating expe- 
rience, references and salary expected to 
Box K-360, The Oil and Gas Journal, 
Tulsa, Oklahoma. 








EXPERIENCED Cable Tool and Produc- 
tion Superintendent. Now employed, wishes 
to make change. Address Box K-362, The 
Oil and Gas Journal, Tulsa, Oklahoma. 


BUSINESS MANAGER for independent 
oil company or Drilling Contractor. Con- 
siderable experience in leasing, acquiring 
contracts, financing, and business admin- 
istration. P. O. Box 66, Sta. A, Los An- 
geles, California. 








Financing 


CAPITAL SEEKERS 
Put your project before 260 Key-Men. Cost 
trifling. Details free. AMSTER LEONARD, 
Fox Theater Building, Detroit, Michigan. 


CORPORATE ORGANIZING and 
FINANCING—RE-ORGANIZATIONS 
Brown Hartwell Company 
110 East 42nd Street 
New York, N. Y. 











180 RECENT underwriters of smaller 
security issues $4. Valuable bulletin FREE 
with order. JOHN MORRIS, Box 5411, 
Philadelphia, Pennsylvania. 





FOR SALE Oil and gas leases and small 
production located in Kentucky shallow 
field, and leases located in Clay County, 
Tenn. Have for sale two tracts of proven 
Fluorspar and Zinc deposits; reports fur- 
nished on request. W. P. Harley, Bowling 
Green, Kentucky. 


MAKE money with wildcat leases in 
Southwest Texas. 50c per acre up. Address 
P. O. Box #410, Austin, Texas. 


MISSISSIPPI THE NEW OIL STATE 
Leases, royalties and drilling blocks apply 
J. P. Fraim, Edwards Hotel, Jackson, Miss. 

FOR Concordia Parish, La. leases, blocks 
320 to 15,000 acres, write C. W. Deming, 
Registered Dealer, Waycross, Georgia. 


NEW MEXICO 
STATE OIL AND GAS LEASES 
Buy on known structures where major 
companies own leases. 50c per acre. 5c 
rentals. Write for information. 

HARRY S. WRIGHT, STATE LESSEE 
Wright Building 
FARMINGTON, NEW MEXICO 

WILL farm out drilling block North 
Texas. Excellent possibilities. Big Produc- 
tion. Exploration, Inc., 505 Pet. Bldg., Ft. 
Worth, Texas. 


WOULD like to contact responsible In- 
dependent Driller to drill on 50-50 basis. 
Proven shallow fields in north La. Also 
have several thousand acres S.W. La. 
good possibilities, to lease. Wonderful op- 
portunity for good production. Unless you 
mean business,’ please do not reply. Ad- 
dress Box K-361, The Oil and Gas Jour- 
nal, Tulsa, Oklahoma. 
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Classified advertising rates: First inser- 
tion, 35 cents a line; each additional in- 
sertion, 25 cents a line, PAYABLE IN 
ADVANCE. Six words usually make a 
line. Count as a word each one-letter 


word and each group of figures. White- 
1 2 3 4 
time times times times 
3 Lines $1.05 $1.80 $2.55 $3.30 
4 Lines 140 240 340 4.40 
5 Lines 1.75 “300 ° 423°. $50 
6 Lines 2.10 3.60 5.10 6.60 
Classified 
1 Inch ... 1 time 
1 Inch .....d3 times 
1 Inch ..26 times 
gt RR SP ahi ....5$2 times 


amount of space 


THE OIL AND 





CLASSIFIED ADVERTISING RATES 


CLASSIFIED DISPLAY RATES 


Display is set with a border and may be used in one or two column sizes 


This space may be contracted for over a period of one 
insertion and is PAYABLE IN ADVANCE, MONTHLY. 


We reserve the right to withhold all Fagen, a questionable character. 
delay be sure to send remittance with copy. 

ossible and refund all overpayments. 
be run until fully paid. Forms close MO 


Tulsa, Oklahoma 


space computed at regular line rate. Al- 
low two extra lines for blind ads. Ads of 
less than three lines not accepted. No 
formal acknowledgement is made, and 
proofs cannot be shown in advance of 
publication. 


sine BR Pe sii 

7 Lines $2.45 $4.20 $5.95 $7.70 
8 Lines 8.80 4.80 680 8.80 
9Lines 3.15 540 7.65 9.90 
10 Lines 3.50 6.00 8.50 11.00 


4.50 per inch 
Vane cack Menirmitnak secre 4.00 per inch 
3.50 per inch 


ear from the date of the first 


To avoid 
e will set your ad in the smallest 
One-time insertions will not 
DAY NOON before each issue date. 


GAS JOURNAL 
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FOR OVER 50 YEARS 
KNOWN FROM COAST TO COAST 
AS 
THE HOUSE OF PROVEN VALUES 


LEVINSON’S 
LOANS, INC. 


Est. 1688 


739 N. Clark St. 
CHICAGO, ILL. 


WE GUARANTEE 


these items to be outstanding values, as 
our prices are based on loans made to 
Jewelers and Indviduals, which have been 
forfeited by them, and are offered to you 
at a fraction of their original cost. 


9.72 CT. DIAMOND, Round Blue White, 
American Cut, brilliant, set in a man’s 
heavy white gold ring. $3250 value. 

Sale Price 


8 CT. EMERALD CUT DIAMOND, Canary 
Color, Perfect and flawless, unusual bril- 
liancy, set in lady's all platinum ring with 
2 baguette. diamonds. $5000 value. 

ND 5 coats ccckcascssnscecss 


5.56 CT. DIAMOND, Round, Blue White, 
Finest American Cut, exceptionally bril- 
liant, set in a man’s all platinum hand made 
ting with 4 fancy shaped diamonds. $2000 
value. 

Sale Price 


3.25 CT. DIAMOND, Round, White, ab- 
solutely perfect and. flawless, unusually 
brilliant, set in lady's all platinum ring 
with 14 diamonds. $1300 value. 

Sale Price 


2.05 CT. EMERALD CUT DIAMOND, Blue 
White, unusually brilliant, set in man’s 
hand-made all platinum ring with 6 extra 
large Blue White square cut diamonds. 
$1250 value. 

TSO de rene rere 


DIAMOND BRACELET, All platinum, set 
with 681 Blue White diamonds; 108 square 
cut, 84 baguette and 3 large Emerald Cut 
diamonds; total weight of diamonds 79 Cts. 
of the finest Blue White perfect matched 
quality. A REAL MASTERPIECE AND OUT- 
STANDING BUY! $25,000 value. 

MIN dictcacte ich cacdewivsk ss os\ksasics mounsecder $9500 


“SEEING IS BELIEVING” 


We will send any article to your bank or 
Railway Express Agency, subject to your 
inspection, without cost or obligation, or 
direct to you upon references. 

We will submit any article for appraisal 
before purchase; You select the appraiser. 


MEMBER OF CHICAGO 
ASSOCIATION OF COMMERCE 


LEVINSON’S LOANS, INC. 


Est: 1888 


739 N. Clark St. 
CHICAGO, ILL. 
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For Sale—Equipment 


For Sale—Equipment 


For Sale—Equipment 


Royalties 





REFINERY EQUIPMENT—UNITED REFINERY 


COMPLETE 3,000 BBL. SKIMMING PLANT — RUSSELL, KANSAS 


Foster-Wheeler Fractionating Column — 6’6”1Dx72’ high. New Taylor Instruments throughout, 
Heat Exchangers, Hot Oil Pump Steam Engine Driven, Two Pipe Stills. 1-3” Tubes — 1 - 242” Tubes. 


WILL SELL ALL OR ANY PART 
WIRE — PHONE — WRITE 


SONKEN-GALAMBA SUPPLY COMPANY 


W. C. Berry or H. J. Galamba, 


Riverview at Second, Kansas City, Kansas 


Robt. W. Duden, 
2100 S. Union, Tulsa, Oklahoma 








EMERGENCY NEED? 


Freight Cars; any kind 

Locomotives; all types 

Relaying Rails 

Freight Car Repair Parts 

Perhaps we can supply your 
requirements, and immediately? 


OTHER MACHINERY and EQUIP- 
MENT, TOO! 


IRON & STEEL PRODUCTS, INC. 
13412 S. Brainard Ave., Chicago, Ill. 
“Anything containing IRON or 
STEEL” 











COMPLETE PIPE YARD—WESTERN 
KANSAS. 2” 12%” 18” Bignall Keeler Pipe 
Machines, Westinghouse 350 Ampere Weld- 
er Truck trailer all Inventory at very low 
price. Address 553 North Fountain, Wich- 
ita, Kansas. 


MACHINE TOOLS FOR SALE 


1—20” x 10’ Geared Head Motor Driven 
Lathe. 1—#14 Brown & Sharpe Plain 
Grinder. 1—#3 B&K Pipe & Bolt Machine; 
1—1%” Landis Double Head Bolt Ma- 
chine; 1—24” Wood Planer; 1—36” All 
Metal Band Saw, 1—52” Radial Drill. 
Nolan Sales Corporation, Tulsa, Oklahoma. 


REFINERY FOR SALE—Well equippea, 
one still, 250-barrel capacity; located on 
seven-acre tract at Fredonia, Kans.; local 
market for all refined products; also suf- 
ficient crude oil for operations; bargain 
for cash. Address T. D. HAMPSON, Fre- 
donia, Kansas. 











REDUCE MAINTENANCE COSTS! 


CAR REPAIR PARTS 
50% SAVINGS! 
USED TANK CARS, LOCOS., ETC. 


IRON & STEEL PRODUCTS, INC. 
13412 S. Brainard Avenue 
Chicago, Illinois. 

BUYERS — SELLERS — TRADERS 
“Anything containing IRON or STEEL” 





25 K.W. and 40 K.W. Gas Engines, 220 
volts, D.C. Two 100 K.W. Gas Engine- 
Generator Sets, 220 volts, D.C. 7x6 Inger- 
soll-Rand ER-1 Air compressor. Six-inch 
Oster Pipe Threading Machine. Also large 
stock of lathes, pipe machines, milling 
machines, etc. Send for our list. 


Terms to suit. 


CINCINNATI MACHINERY & SUPPLY CO. 
26 West 2nd St. Cincinnati, Ohio. 





FOR SALE 


25,000 Ft. of 2” Pipe 

10,000 Ft. of 2%” 

35,000 Ft. of 3” 

20,000 Ft. of 4” 

10,000 Ft. of 6” 

10,000 Ft. of 8”, all threaded and 
collared line pipe strictly No. 1, lo- 
cated in Shreveport, Louisiana. 

We also have 30,000 Ft. of 6” 
screw line Pipe in Oklahoma and 
10,000 Ft. of 8” in Missouri. 

Wire, Write or Phone for Prices. 


Louisiana Iron & Supply Co. 
Shreveport, Louisiana 

















FOR SALE OR TRADE: Absorption gas- 
oline plant. Capacity 11,000,000 cu. ft. of 
gas per day at 250# pressure. Practically 
all Braun equipment, in good condition. 
Sacrifice. P. O. Box 187, Tyler, Texas. 





WE OFFER—STEEL DERRICES 
Fresh Painted—Excellent condition. 
“We still have a few left. 
WERTZBERGER DERRICK CO. 


P. O. Box 796 
Tulsa, Oklahoma 











TRACTORS 

FOR SALE: One Caterpillar Diesel “75,” 
22” track, complete with LeTroneau cab'e 
controlled bulldozer, overhauled, $2,000.00 
Pickwick Dam, Tenn. Also: One Allis 
Chalmers, Model L, 22” track, Baker hy- 
draulic bulldozer, overhauled, $1750.00 
Athens, Ala. Further particulars address 
O. C. Evans, Mount Sterling, Kentucky. 





FOR SALE 
COMPRESSORS 


From 100# to 1000# discharge 
pressures in capacities from 
100 cu. ft. to 3000 cu. ft. per 
minute either belted or direct 
connected gas, electric or Diesel 
types. 


ELECTRIC MOTORS 


From 5 to 250 HP 


ENGINES 
Gas & Diesel 
From 25 to 500 HP 
PULLEYS 


Split steel, all sizes. 


L. F. SMITH COMPANY 
217 W. Archer 
Tulsa, Oklahoma 








WRECKING 


Former SHELL REFINERY, 
Arkansas City, Kansas 
and 


YARHOLA GASOLINE 
PLANT 
Drumright, Oklahoma 


Storage Tanks 

Heat Exchangers 
Absorbers, Condensers 
Towers, Regulators 
Electric Motors 
Prefabricated buildings 
Industrial light plant 
Pipe—Valves—Fittings 


Write for Catalog 


BROWN - STRAUSS 
CORPORATION 


Main Plant and Office: 
1446 Guinotte 
Kansas City, Mo. 


Office at 
Shell Refinery Site 
Arkansas City, Kansas 

















HARD OF HEARING? Write for free 
booklet on Western Electric Hearing Aids 
today. Audiphone Company, 12 E. 4th, 
Tulsa, Okla. 

FOR SALE—$80,000.00 Rotary Rig com- 
plete. 10-in. Emsco Unit, 125-350 Boilers, 
ete. Practically new. Bargain. Roberts 
Bros., Box 1322, Shreveport, La. 





6—4x8 National Triplex pumps. 4— 
10x18 Gaso Duplex power pumps, belt 
driven. 2—50-hp. Superior oil engines. 3— 
35-hp. Superior gas engines. 1—Galvanized 
iron steel frame building 28’x68’. 

A. C. ASKEW 
Box 73 Whittier Station, Tulsa, Okla. 

ENGINE Bargains including 15 and 20 
HP Fairbanks-Morse Oil Engines; 25 and 
40 HP Tips Oil Engines; used and rebuilt. 
Write Tips Engine Works, Austin, Texas. 


LINE PIPE FOR SALE AT BARGAIN 
15,000 feet plain end 13# 65%” OD USED 
LINE PIPE. Located near Kincaid, Kan- 
sas. If interested write Box 2451, Tulsa, 
Oklahoma, or phone 4-2121 Wichita, Kans. 


EQUIPMENT FOR SALE 
2—Used Full Electric Diesel Powered Drill- 
ing Rigs—complete with Drill Pipe. 
1—Used Electrical-Mechanical Diesel Pow- 
ered Drilling Rig—Less Drill Pipe. 
1—Complete Power End consisting of two 

240 HP Fairbanks-Morse Engines with 
Sheldon-Burden Transmission for deep 
well drilling. Bargain. 
All in first class condition. For inven- 
tory and Prices call or write 
K. S. RICHARDS 
P. O. Box 830. Ph. 2-1161. Fort Worth, Tex. 


Equipment Wanted 


WANTED TO BUY 
GOOD USED SMALL PIPE % inch to 1% 
inch inclusive black and galvanized; same 
size fittings and kind. 
CENTRAL PIPE & SUPPLY CO. 
P. O. Box 1442 Phone 606 
Lubbock, Texas. 














ANDREW J. BARRETT 
The Philtower 
Tulsa, Oklahoma. 





Brokers — Salesmen 


Sell in the most active area in the 
United States—The Permian Basin 
of West Texas and Southeastern 
New Mexico. From the standpoint 
of royalty investors this area has 
much to offer. Can supply you with 
choice non-producing royalties 1lo- 
cated on geophysical highs. Also 
drilling blocks, close in acreage to 
production, or wildcat leases. I 
maintain my own field men who 
cover this area for me. All offer- 
ings meet the requirements of the 
Security and Exchange Commission. 
Inquiries invited. 


B. D. BUCKLEY 


Paul Brown Bldg., St. Louis, Mo. 











PRODUCING royalty investments want- 
ed. Sebago Oil Co., 719 McBirney Bldg., 
Tulsa, Oklahoma. 


WILL BUY Producing West Texas and 
New Mexico Royalties, Oscar L. Grimes, 
Tulsa Loan Building, Tulsa, Oklahoma. 








WE BUY AND SELL 
PRODUCING AND 
NON-PRODUCING ROYALTIES 
We invite inquiries from dealers 
who are looking for royalties with 
exceptional value. (All offerings 


meet requirements of the Securities 
& Exchange Commission.) 


CHESTER IMES 
Tulsa Loan Bldg., Tulsa, Oklahoma 


Incorporations 


DELAWARE CHARTERS: Complete 
service $35. Submitted forms. Chas. G. 
Guyer, Inc., Wilmington, Delaware. 


CHARTERS — Delaware best, quickest, 
cheapest, more liberal. Free forms. 
Colonial Charter Co., Wilmington. Del. 


Survey Service 


REMEMBER EAST TEXAS 
When all other methods fail, employ my 
divining or dowsing method. If oil exists 
this methods finds it. Faults, broken, 
treacherous areas accurately defined. Our 
Watson #2, first producer Wilmington, 
Calif. field, located by this method. More 
reliable than mechanical geophysics. Ask 
any unbiased oil authority. Many years’ 
experience. A wise man _ investigates. 
George Miller, 1548 Post, Torrance, Calif. 


For Sale—Maps 


TEXAS and NEW MEXICO 
UP-TO-DATE OIL DEVELOPMENT MAPS 
Zingery Oil Map Co., Fort Worth, Tex. 


Oil Industry Printing 


OIL FIELD LEGAL BLANKS 
Leases, assignments, releases, township 
plat books, well records, etc. Request on 
your letterhead gets free catalog. Olds 
Press, 215 East Third St., Tulsa, Okla. 


Ranches—Farm Land 


RANCHES and FARMS 
Oklahoma, Texas, New Mexico; New low 
bargain prices—mountains or plains. How- 
ard Ingram, Perrine Building, Oklahoma 
City, Oklahoma. 
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(Continued from Page 115) 
ticularly as rumor has it that a catalytic-alkylation 
process is in the offing which produces excellent 
results from such a combined charge. 


Conclusion 


In conclusion, it was the hope, in the preparation 
of this discussion, that if nothing else was ac- 
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1939 


complished one thing at least would make an 
impression. With these many and varied process- 
ing methods unfolding before our eyes, as research 
digs deeper into the chemical behavior of hydro- 
carbons, the future of petroleum refining takes a 
new form. There is a vision of no longer having to 
take what the crude has to offer, marketing the 
products for what they are worth; but rather the 
day is approaching when,.as a.result of knowledge 
acquired by exercising ingenuity, patience, and 


diligence, the end products of petroleum process- 
ing will have the desired chemical and physical 
properties, regardless of the type or nature of the 
crude oil entering the charging lines. The plant 
no longer merely will refine crude oil, but rather 
it will, by precise physical and chemical processes, 
transform crude oil. The past decade has seen 
tremendous changes in this respect; the next 10 
years are unpredictable, but they promise to be 
fast-moving and. interesting. 
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